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Aviztion Depot at Cherry Point, NC
aft enging blades. FPlans t2 build a ns

facility capable of processing roughly 350 blades
presently being reviewsd. We wanted in thic effort

o intgractive atmosphere that allows simple wusze of
TQVE?al powerful tools capable of providivg ioportant insight to

thwass res pllnf‘lblt_ For the many decisions that nsed to be madse in
zuch an wndertaking

A linear ﬁruqrammlnq mrdel had previously been creat
feonow being used Lo provide deterministic modeling of the
precent facility. O interactive data base editor used in
cojunction witih the linegar prodram leades the user through the
croation of the datax files reqguired to run the LF models

Building upon the linear programming model Y we created s
stochastic model using the SIMAN cimulation software package.

T IMAN was choosn Decaoass CINEMA, it; animation compaoion, al hows
FIMAN movdels to be "brought to lifed on a personal computer
sereen . Jeodebery in addition to the linsar program, we Have
creat !:‘Ij a simulat 1HH model and an a\‘umdt ion of the proposedd
facility. ” :

To tie everything together and allow for ease of uce. we
wrote two additional programs.  The first, written in (),
mutnmut1Cdlly creates the data files necessary to perform the

imdlatiom by drawivg from the LP data bases. The second, writton
in BASIC, is an interactive menuing program that calls the
specific application fand data files when appropriate) the user
selecte in response Lo menu prompts.  This report provides the
detailes of thess efforts. :




Cherry Point Noaval Aviaticon Depol Simulation/Animation Froject

Intr:

Ther Naval Aviation Depot at Cherry Foint, NC, repairs damagedd
aircralt engine blades. Frecently, plans are in the making to

puild a new engine blade repair facility capable of procsssing
approsimately 350 blades per howr . Our goal was to creats an

cractive atmosphers that allows simple uss of several powsrful
rapable of providing  imporiant insight to those

onsible for the many decisions that need to ke made in such

: ing.

£ linesor p"c

mmming model had already been created and 1e

Ly g owsed bt provide detsrministic modeling of the

< fac;llty. i interactive data basse editor 1 conjunction
W1 bl e linear program leads the user thoeough the creation of
the dmta files required to run the LF models.  The linear orogram
1 explatned 1n detarl in 1ts own separate documentation.

g in this etfort to build upon the linear

programming model and creats a stochastic model using the SIMAN

simulation package SIMAN was chosen because CINEMA, its
Compay voanimation package, allows SIMAN models Lo be “"brought
ter Ti7e” on a computer screen, To date, in addition to the
Pinear program, the simelation modetl, and an animation of tihe
faci1li1ty have been accomplicehed.  The particularve of the
simulation and animation are provided 1n later ssctions.

The firvst thiaing that nseded to be dine woas to gst a fesl for
Foow muck Jdata would be produced sand/or used by all of the above.
It waz desired that all packages draw from the same data base of
1nformation 1f possible. VThe data estimate included within this
repart 1ncdicated that the amount of data anticipated was not
zigm ficantly large enough to require at this point the design
any speclal data base What was presently being created and use
by the Livear Frogramming model and its data editor would be
addequate provided =ome minocr changes were made to take into
comsideration additional data reguired by the szimulations ool
neceenary for the LF. These changes are curvently being
aceomplished under a separate effort.

Having accomplished the above 1t became desirabile 1.
the creation of simwlations aod animatilions azs sinple &.

to the end user. A program has been written for the automatic
creation of the files necesarry to perform the simulation. At

present 1t takes the neceseary information from the files creat
by the LF data bases and translates them into the files necescsary
to run SIMAN. That information necessary for the simulations
that is not present in the LFP data bases for now is drawn from
data files created separately.

The only thing that remained at this point was to create an
easy~to—use interactive menu that allowad the end user to perform

ali of this from a single envirvonment. A menu program has been
written that calls the program (and data files when appropriate)
the user selects in response to menu prompts. The next page

provides a summary of the project abjectives
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:
: Froject Objectives
'
'
H 1. Estimate Data Reguirements
i
i a. Design a Data Bace 1if Necessary
i
: = Modify the Linear Frogram Frogeams
: 2 Data Design
: b toper and Lower Bounds on the LF
i
: = Build Zimulations
:
: 4 Automate Simwlation Data File Generation
:
! = Animate the Zimuwlations
1
i £ Build an Interactive Menu File to Run Everything
.
H 7 Froduce Neceszary Documsntation
H
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The Linsar Programming Model

The Linesy Frogramming Model of the Naval Aviation Depot
blade and vane rework facility provides a deterministic solution
o the produact miz problem associated with processing the various
batechesz of blads tyvpes on the various availabile resources Whils
tto1e not my intent to go into the details of how this program
works snd what information it provides, I would like to discuss
it briefly 1n the context of how 1t was built wpon in this
project . It is the predecessaor effort and portions of what was
accomplished in the development of the LP was carried over int
the Jdeveloomznt of the simulation,

The lTinear pyogram provides an "optimal solution” to problem
=rminimg the optimal mix of blades by placing a prioraty
Yoo each blade type and masimizing the return realized by
wditiplying the priority of each blade type by the total number

Coal s

ot Blades of the respective type processed. Symbolically!:
n
Objdective Function: Mas F= T Ci % i
i=1
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Ci = Friority (Value) of Froceassing One of Blade Typ

n

Mumber of Type 1 Blades Processed

i) = Amount of Resource 1 Reguired tao Process One Elade Type §

o
-
i

Capacity of Resource i

This model provides a means of determining the optimal blade
miz= to process based on the relative measure of merit of
producing each blade type. It also provides a quick look at
whether or not resource capacities can possibly meet demand -- a
miviimum reduirements look based purely on capacity avallable ve.
capacity needsd. It does not, however, give insight into the
dynamicse of the system -- how the system changes over time and




what impact thess changes have on the overall outcoms. Nov
it take into consideration the effects of variability (i.e.,
braaldowns, =tc. ) The simulation was therefore written and the
anitwmation created to provide this insight.

Jioes




Overview of SIMAN

SIMON wees two types of files, the "Model” and the
"Expariment”, that are written and compiled separately and later
linked together to perform a particular sinulation,

The Modol Filed

The MODEL file is the file that conmtains the simulation
logic . The commands used in this file control flow of entitie
throwgh the system being modelled.  The Model provides the
simudlation framswork ) it describes the basic simulation scensrio
such oas oentity creation, activity, and deletion. The idea here 1s
thoet regardless of how often entites are created, how fast they

d how often they are destroyed, the simple factl

1]

are processed,

that thoey must e created, processed, and destroysd Tie
commands used 1n the Model file are called BLOCKS, Model files
are identifed by default with a2 7 MOD” extension in their file
NS e Thi= file can be created with any text editor that can
sawve 1n AZCII.  Once created, the Model file must be compiled
using SIMAN's model compiler (syntawm! "MODEL filename. MOD”) The

”

compiled Model file 1s given a 7. MY extension.

The Exneviment File!

The Expesriment file on the other hand, with few exceptions,
cottbend s Lhe numeric portion of the simulation. The information
covitaimed In the Experiment file, as its name implies, can be
Tonshied wpon as the experimental portion of the simulation,
groviuding the geounds for "what 1f7 types of guestions. It holcd=
the data descoribing =uch specifics as where, bow many, how long,
a2 bone often. Faramstere called for in the model file are storved
in the Experimant file. The Esperiment file also sets simulation
Timate Ci1.e. , macimum numbsr of gquedes and entities and
simulation run length) and defines output conmtents. The commands
used in the experiment files are called ELEMENTS . Exzperiment
e are ldentified with a ¥ EXP” extension in their file name.
Ttiis file can be created with any ASCII text editor. Once
ted, the Experinent file must e compiled using SIMAN's
e=peviment compller C(syntax: "EXFMT filename EXF").  The compiled
Ew, eriment file is given a " E" extension.

Tre Froocram Faled

Once the Model file and Experiment file have been written
ard compiled they must be linked together. SIMAN’s linker
program  (syntax! "LINKER filename. M filename.E filename.F"?
accomelishes this, Filename. .M and filename . E are the compiled
Model and Experiment files respectively and filename.P is the
default name for the linked Program file created by the linker
proagr an, {It i convenient (and our practice? to use the same
filenamse for all of the various files created for each 1ndividual
simulation -~ distinguished only by appropriate extension.) This

—_— -
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Frogram file is very important; it is this file that can now be
usedd with SIMAN and CINEMA to perform simulation and animation

Rurmireg thee Simulation;

It is the Frogram file that contains the information that
the SIMAN processor needs o perform simulation, The command
TEIMAN filename.p” causes SIMAN Lo run the simulation using the
information in the Frogram file. By default, ocutput is printsed
only o the screen. To make SIMAN save results to an output file
for later review, simply usse the DO convention for redivection
i ooutput ! Csyitas) "SIMAM filename . p » filename out”

Thre GOSIMAN Batch Filed

comvenience, we have oreated a batch file to conpale
Moede) and Experiment files, link them togsther, run

ZIMAH on the recultant program file, and dirvect the simulation
outout o oan output file,  The batch file reguires that the
cperator provide a single filename parameter. It assumes thatl
all files for & given simulation have a common filenams and use
extension conventions outlined above.  The proper syntas is
= 1! filenamse” . After creating the Output file, GOZIMAN
Jeletes the complled Model and Experiment files since they are no
longer needsd (any changss to the Model and Experiment files
wii Db pegusre re—comDi lation anyway . The program file is kect
for possible future use in animation. Bslow 1s & summary of the

1
File: crested/used by SIMAN.

The GOSIMAM EBatch File

Syntas GO=IMAN filename

C p
cihsimani\linker %1 %)
ciheiman\siman %1 . p > %1 out

.m
Jeel 4@




= TMAM

f1lename  noned
filenams, exo
filename . m
filenams. &
t1lenams . o
filenzms ot

Simulatiom Filles Summary

The
The
The
The
The

Simulation Model File
Sirmulation Expsriment File
Compiled Simulation Model File
Compiled Zimulation Experiment
Simulation Program File
Simulation Dutput File

File




The: NADREF Simuwlation

Ve have approached the NADER simulation in a stepwlse
mainer . We have created three scenerios called for simplicity
level 1. level 2, and level 2. Althowgh philocsophically the same
facility 13 being modelled, each level is distinguished by its
vt set of asesumpticns.  Some assumptions were common o oall

levals:

a. Scheduling is uniform based on vearly induction gquantities.
Thiz typs of scheduling is not & requirement of the
simutlation by any means. It provides a computationally
comvenisnt estimate and can e changed 1if deems=d
appropriate

b Eatoh arrivals, machine and agv breakdowns (when modelled?,
machine and agy repairc (when modelled?, and batch
procesecing times are all es=ponentially distributed. This
assumption also can be changsd in the future 1f deemed
appropriate .

. EBlade batches are processed firet in/first out (FIFOY.
Agzin, alternative processing acenerios can be usad 1f

ez rend

T w3l? o descovibe each ot thess levelzs in more detzyl in

bhes followiveg secdpon
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Level 1

T o1z the simplest version of the simualation. T was
b tw provide immformation for the plarmaing and
specification of the engine Dlade rework facility. It alax
represents the control simulation, wsed to verify Level 2 changes
as they were made . It provided an initial, high-level ] t
m-chlnw ut-ilizations and turnaround times .
Thez following additional assumphtions apply to the levsel

simulatoon,

3OV e
1
1

[ -

T Lanitanengs transfer of materials (1., no
rwwpmrtstlon system used to transfer batches from one
to tree next?) When a bateh finmishes beoing
23 ot one workbocenter it lmmediately Deging
z1ng al the next woarkcenter.
o Elode batches follow fixed routes
3 N breakdowns .

4 No atitvition, All bBlades that etsvt processing complete

processing. There are no losses.
£ Infanite guews 15 There 15 o

Timit to the nunber of
Coen ot walting for a partioular bind of

The level 1 simulation is accomplished wusing the following

At Beginning

Create batches of flads tyvpes.  Mark time of creation
gy batch type and batch size to attributes.
AsLIgn appropeiate route sequence to the batcoh.
meved bhatoh Yo firset station in route segquence.

At Stations

Marl batch arrival time to station.
Flace batch in station queus.

teize first available machine.

Tally batch wait tims in station queus.
Frocess the batch .

Release the machine.

Go to next station in route sequence

At End

Record batch total time in system.
Remove batch from simulation.




fro

Level 2 1 the more sophilistocated version of the above
SCENEST 10, It provides a more refined look at machine
3 requirements, includes a transportation system, identifies zod

drops out irveparable blades (attrition?, and allows for mackhine
and transportation system breakdowns.

level 2 bullit gradually upon the Level 1 assumptions to
inelude gach of the following assumptilions:

Vo A tranzportation system 1s included. Batches of blades are
mspor ted betwesn stations by the AGY closest to the
' tocompletion of processing. Other selection rwl

1.
are avallable.

2. dttrition is included. tEatches drop out irreparatile
blades.

=h Machine and AGY reliability is included) breabdowns and
repairs are modelled weing exponential Jdistributions.
Repaire are performed by a capacitated pool of repairmen.

4 beed fquegsing 1 & goal but as yait s not beaen
accompliiehedt. SIMAEN provides no simple procedure for
Dicckivg of full gquswss.  Baltchss arriviveg to full gquesdss

woulid have to be balkad elsewherse or destroved,

The level 2 simulation 1s accomplished using the following

At Beginning

Crzate batches of blade types. Mark time of creation.
fAzszign batch size to an attribute.

Azign appropriate route sequence to batcoh

Ztart batoch at entrance =tation.

At Entrance Station

Increment counter for number of batches in system.

Queue batches for transport to stations.

Request agv for transport to first station.

Transport to first station in sequence when agv arrives.




At Machine Stations

Mavrk arrival time of batch.
Frese the agv that transported the bateh to the station
Flace batch 1n station input queus.
ze & machine resource when availlable.
record wait time In machine Cinput) gueue.
Frocess the batch.
Decrement batch size to account for attrition.
Felzase the machine.
Mark machining completion time.
Flace bkatch in station agv (output? gueue.
st oagy for transport o nest station.
Record walt time in agy gueus when batch ssi1zes agv.
Transport to next station in sequence.

At Exit Station

Free the agy that transported the batoch to the exait station.
Fecord individual batch times in system

Decrement counter for number of batches 1n system.

Record batch summary timss in system.

At Machine Breakdown Decision Blocks
Create entity to cause ztation breakdowns.
If &1) machines are down, dispose of the breasbdown entity

Qtherwiss, G2 o Maching Breakdown/Repairv Block

Machine Breakdown/Repair Block

Decrement Number of Up Machines by 1.

Flace machine in repair gqueue . Mark arrival to queus.
Selze a repairman when availlable.

Fecord wait time in repair queue.

Repair the machine.

Frez the repairmasn when repairv is complete.
Imcraement # of machines by 1.

At AGV Breakdown Decision Blocks
Crezte an agv breakdown entity.
If agv is already down, dispose of breakdown entity.
Ctherwise, Go to AGY EBreakdown/Repair Block .

At AGV Breakdown/Repair Block
Halt agv.

Repair the agv.
Re—-activate the AGY after repair.



o

Altbouwgh laevels 1T oand 2 were the focus of this project, it

1o Torvseen that an Yoaperational imulation”, level 32, will
ultimately bhe accomplished.  This level of simulation will
provide information of the more day to day nature, useful once
the tacility has actually been designed, buillt, and becume

operational . The following set of goale define level 20
1 Daily Cor wesbly) pun.
2 Imitizl conditions (startup) accounted for.
= Voriable roulbing.

er—defined scheduling of batches through the system.



The Simulation Outout

The power of the cimulation i1 realired in the simulation
cutput . Once the sinulation has been created and verified to be a
rexlistic model of the system being analyzed, the output can b
analyzed to determine what effect various decisions and changsg
have on the overall systewm. Although we were not provided with
any concrete data to conduct and analyze a particular study Cour
gizal, 1n fact, was not to actually analyze the system for NACDEF.
but to crzats a means for them to do so themselves), certain
points can be made about just what the simulation output
ey e

The information supplied in the simulation output allows the
user e analyze the value or cost of various decisions and
alternatives . The "what i{” guestions can be answered by
inputing the approgriate changes into the datz bass (which in
turn updates the ZIMAN e:zperiment file?, re-running the
simulation, and comparing the output to previous simulaticns run
unider Jifferent conditions. If the rnew simulation appears to
provide significantly different results, a re—animation may be
appropriate o provide a vieual representation of what effect the
chrangz makeas . In many instances, however, the effect of the
thange can be ceen very simply by analyzing the simulation
ot out

The output provided for the NRDEF blade and vane rework
facility cean be broadly classifisd 1nto two categories) tallies
and discraete change varizables Tallies are more typically the
programmer—definaed statistics created by the programmer in the
madel file while discrete change variables are typically those
tracked automatically (though possibly manipulated by) the
programmner . The output for both provides essentially the same
typz of statistical information (average value, standard
decsration, minimum value, maximum valued for the variables

defined. Let’s now look at how this information can be used.
The following pages provide tables describing each of the
tvpes of output displayed in the simulation cutput The

mformation provided by these statistice can be used as a basis
for ratiomal decisions concerning such things as machine and
trancportation system reguirements, batch flow times, queue
sizes, and system threoughput.  Although the list of statistics
provided is fairly comprehensive it is by no mgans exhaustive.
The output can be tailored, once the end user Jdefines more
specifically what interests him, to present most any type of
pertinent statistic desired as needs change and interests
dictate.

A few examples will illustrate the type of information that can
be obtainedy by reviewing the simulation ocutput.

A high amount of wait time for a machine might indicate
eitrner that the demand for that resource is higher than can be
reasonablly expected or that the machine reliability is poor and
needs to be improved. At any rate, a potential bottleneck has
been identified for whatever reason.  To determine which of Lhe
mentioned possibilities is more likely the case, inspect the



"aue ey of machiines wpt statistic for the station repres
thuat resource. If £ 3% of the 7 available machines on av

& erage
are not broken down. it de very probable that machine reliability
15 ot the primarvy cauwse of the problem Calthough certainly a
minor contributori. A very high utilization of the rescurce
should be anticigated and can be verified easily by inspection of
the appropriate machine utilization statistic. (Be careful to

raecognize the SIMAN utilization statistics are expressed in terms
of  the number out of the total of available machines that are
being wused, not the percentage . ) Given the present methods,
either additional capacity needs to be added, another shift or a
quhrnwtractﬁr considered, or perhaps alternative routings and
away from the bottleneck area should be uzed.
wwesnclated statistics for agv queues, up time, and
utilaization provid escsentially the same type of information as 1t

acplies Lo the transportation system. The evaluator should e
careful to realize that an increased number of transporters does
not necessarily translate into increased throughput . Consider
five o'clock PuCh beour traffic.  The output provides information

oot boow the presently modeled situation performs; 1t doss not
make any evaluzations of possible solutions.

The "wait for repair” statistics provides information about
mainteEnance resources. High wait times and large repair Jueues
could indicate gither a scarce repair resource or a lot of
machines with reliabilitiesz that need to be improved, 1f
possinle.

The flowtime statistics provide the important insight into
turnarownyd times {or the various types of blades being procescoed
through: the faci1lity . Flowtimes significantly higher than the
total amount of processing time might indicate that the blades
are beilng held up at and that there is & potential bottleneck

Ferhaps the transportation system 12 not efficient..  FPossibly,
betches are lining up for an unreliable resource. The statistacs

listed above can be checked to verify whether or not any of thess
are actuxlly the case.

Firmzally, the "numbter of batches in system” and the "number
o1 batches theowgh system” provide exactly what they say they
proey e If the number of batches in the system consistently
grows with longer and longer simulation runs, there is obviously
some kind of capacity problem; batchez are arriving to the system

faster than they are leaving the system. This 1s & serious
problem and machine and agv statistics shouwld be studied to
determing where the problem(s) might be located. The “number of

batches through the system” statistic gives an indication of
whether or ot desired throughput is being or can be attained.
Core should be taken when interpreting this statistic; understand

that initial conditions (1.e., an empty system) can cause the
stdtxstic to be artificially low for short simulation runs since
it takes some time for an empty system to ramp up to any
sign111Cdnt level of work
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Discrete Change |

Vartable ;

i The number of batches waiting for a resource
ttype X 1in the station’s input queue.

UTIL OF STN X The number of resource type X in use at any

iglvan time .

# In ACY Qe X Plhe number of batohes wailing for arm aovy in
Pthe output queuws Cafter processing) of
istation X

# AGVYT UF tThe numbier of agv’s up (not broken down) at

cany glven tims.

# ELSY aGvs The number of agv's

ot 1dle ) .

N
-
o]

use over time fup and

8 OF MAacH &Y LR Tto numbey of machines that are up (not

.
I
thvoben Jdownd over time.

#OIN REF QUELIE The number of machines broken down waiting
for repair abt any given time (bhroken Jdown,

wailting for an available repairvman.?

UTiL OF REFMEN The number of reparvimen busy at any given

time .
BEOTOCHES TN Sy The number of batches physically 1n the
sysntem at any given point in time.

EATCHES THRUY 2YES 1 The total number of batches processed throuah
. tthe system over the course of the simulation
Lrun. (Ma<imum Value statistic of interest

)

there 2
ELADES THRU =YS Same as Batches Thru Sys except the batches
thirough the system are multiplied by their
attrited, fipal batch size.




Overview of CINEMAO

CINEMA 1z the program wsed o create and edit animation

files. Cinema makes use of five different animation files! the
“Layouwt”, the "Resource’, the "Entity”, the “"Transporter”. and
the "Falette” . The Layout file i1e the resultant merger of all of

the five animation files and is used in conjuncticon with the
ZIMAN Program file to perform a particular animation using the
CzIMAaN program

Thuz Layout Fidlo

mation

The LAYOUT f1le is the file comtaivang the ano
: I Ml"\"\l ol psln S = o]

Vilboerplan® . This file, in conjunction with the S

file, provides all the information needed by CIIMAMN to perform a
carticular amimat ion. 2 animation 1s Jdefined in the Layout
file by the resources, entities, transporters, and the (color)
polastte added Lo the layout Jduring a Cinema session. Thie layout
may aiso include textstitles, linese defining machining

centeraisles, and timers/scales to track simulation progress.
Lzyowt files are r1dentifired by default with & 7 LAYY extension.

Thie | tile 19 the file containing the pictures of the
rezources avallable for wse during an animation. These resource
drawingse corrvespornd to the resources used in the simulation.  The
drawings must be created using the Cinema resource editor. It

etiowld be emphasized that the Resource file, once created, is
simply a storage place for rescurce drawings. In order to use
theze resources during an animation they must firet be placed on
the layout during & Cinema session. If changes are later made to
2 resource, the old resource must be removed from the layout and
the new, changed resource must be re-placed. Resource files are
tdentitied by default with a * RES” extensiaon.

Thez Entity File.

The ENTITY file is the file containing the pictures of the
entities available for wse during an animation. An entity is any
obiect being created by and moved through a simulation. The
entity drawings must be created wsing the Cinema resource editor.

It should be emphasized that the Entity file, once created, is
simply a storage place for entity drawings. In order to use
these entities during an animation they must first be added to
Cthough not necessarily placed on) the layout. If changes are
Yater made to an entity, the old entity must be removed from the
layout and the new, changed entity must be added. Entity files
are identified by default with a " ENT” extension.




The Transporter File.

The TRANZFORTER fi1le is the file containing the pictures of
the transporters avallable for use during an animation. These

transporter drawings correspond to the transporters used in the
simulation.  The transporters must be created using the Cinena
tranesporter editor, It stoould again be emphasized that the
Transporter file, once created, is simply a storage place for
transporter drawings. In order to use these transporters during
an animation they must first be added to (though not necessarily

cedt ond the layout . If chianges are later made to &

t ot ter, the old transporter aust e removed from the layowt
and the new, changed transporter must be added. Transporter
firlza ars tdentified by default with a 7 TRAY extension.

THe FALETTE file ie the file containing the sixteen color
palette availlable for use during an animation. The Falette file
may be edited using the Cinems palette editor. If no palette is
defined, the default paletts is wused (PEFAULT PAL). As with the
other files, the Falstte file is simply a storage place for the
color pa In order for arn edited paletts to be used during
1o 1t must first be added to the layout. If changes
to the color paletise, 1t muct be re-added to ths layout.
fa areg 1dentified by default with a " FALY extension.

The GOCINEMA Batch File:

A Cirema editing session is started by typing "CINEMA” at a
DOz prompt in the divectory containing the "CINEMA EXE” file.
Otrviously, 1f the dirvectory containing "CINEMA EXE” is in the
cusrent DO path, you can exscute Cinema from any DOS prompt .
Urice Cinema has started the individual files to be loaded and
edited. The files can alternatively be loaded upon execution of
Cinema by providing the filenames as parameters tsyntas! "CINEMA
e . Lay filename  res filenams . ent filename. tra

folevame pal”s  We have created a batch file to simplify thig.
The GOCINEMA batch file accepts one parameter, “filename”. The
proper syntas 1s "GOCINEMA filename” . It assumes that all filee

for a given layout use the default Cinema extension conventions
ot lined below.

The GOCINEMA Eatch File

Syntacs "GOCINEMA filename”

cinema %41 . lay %) .res %1 .ent %1 . tra %1 . pal



! H
! '
: filenams. lay Trhe Animation Layout File :
' filenams. res The Animation Resource File H
; filenams. tra The Animation Transporter Fils :
H filenama. ent The Animation Entity File H
! filenams. pal The Animation Color Palette Fils i
. '

Important Note

Ve have had no success 1n having Cinema load all five
animation files during startup wsing the Cinems procsdurs for

accomplishing thizs.,  Once started, Cirnema consistently faile to
recognize the resource and palette files and promplts the user to
re-snter them.  Since our batoh file attempts to take advantage
of this procedure it suffers the same weakness. When the names
are re-—entered dJuring program startuap at the prompt, however,

Cinoema loads then readily It appears to be zimply & bug in the
froagram Cinems spokespersons were not aware of the problem

berfoore we callad and asked abwout 1€ It does not affect the
performence of Cinema oy 1te animations but does provide an
inconveniencs to the ussr since he is redqured to manually ensure
that the rescurce and palette files are loaded.  For now, simply
tviing tlename Cincluding directory pathl with the
gxtensilon when prompted appears to be the only

Totion Loading thres files out of five automatically 1o €till
betier than having o load all five manually, so for now we
comd e by oueo thilo less than porfoct procedure.
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The GOCSIMAN Batcoh File!

GOCHIMAM asgumes that the above procszses have alreszdy besrn
accompl ishaed. 't also assumes that an appropriate layout fifw
hase been defined and created using CINEMA. It also assumes th
: rprrate pragram file has been oroduced by SIMAN,  Usin
layouwt fi1le (filename. layr and ZIMAN's program 14 5e
Ctilename 2, GOCEIMAN loads the layowt and prograe files,
displays the layout on the screen, and provides a menu of options
to the aperator proepting Bim for inputs to begin the animation.
CThe anpropriate eyntas without using the GOCSIMAN batch files 13
POSIMAN filename lay filename p)

The GUCZTIHMAN Baztch File

{ Syntax. YGOCSIMAN filenams” i
i teiman %1 .lay %1 .p :
CEIMAM Files Summany
: Convention File Description i
: fi1lenzme . lay The Animation Layout File i
: filenams p The Zimulation Frogram File :




The NADEF Animation

Trne antmation of the blade and varne rework facility, upon
completion of the simulation models, was simply a matter of
creating the arens for activitiee taking place in the sinclations
to e dilsplayed. The CINEMA layvout fils was created in L
marmeyr Jdescoribed 1n the Overview of CINEMA. What the lzyout
ultimately looks like depends simply and wltimately upon tie
sk1ll and creativity of the animator,

to mabke the layout represent as closoly
- orecent layout propossesd for the blade rework
discrepancies occurred between machinery placed
rawings and the machine capacities listed in the LE dat
the dravings were used and the simulations adjusted to
account Tor thae differences.

Since only seven blade types are presently being nodelled
using fourtesn different types of maching resources, only those
machines and entities reguired for the animation were placed on
the layout (All anticipated rescurces are drawn in the level 2
resource f1le, but only the fourtesn needed for the precent
animation were actwally placed on the layout —— ses "0Overview of
EN BUTSI I I In =2 doang, only one screen was needed for the

tly simplifying the design and

NECEHSary res
visualizatiom of the animatron, The aoverall plant view produced
allows the bilg picture perspective of the facility's activities.
A sample of the animation layout, indicating among other things
the placement of resources within the facility, 1s provided at
the end of thaie section.  Also provided are sample sketches of
the entitiss (batchoesy ard transporters (AGY s .

Because the layout containe all of the necessary machining
canbers for blade types one throuwgh seven, not much room vremained
fror anythiing else once the resources had been placed.  Queuss are
therefore represented by scales indicating how full the gqueues
zre at any particular time during the animation instead aof by a
Lineg of entities forming outside the needed resource. This doss
provide a benefit of keeping the screen from being cluttered with
the many individual boxes representing blade batches. Queus
levels assume capacities of forty batches as indicated in the
linear programming data files even though the simulation
precsently allows infinite queus sizes (SIMAN provides no simple
Blocking procedure for full queuss) . A level approximately half
full indicates & current qQueus size of twenty.

Stations were placed on the layout close to the resources
assocliated with them. Stations are used to define distances
between pickup and dropoff points.  CINEMA requires that every
distance be defined by drawing a path on the screen identifying
the route the trangporter is to take in going from one station to
the next.  I{ wses the dicstance from the appropriate DISTANCES
element and the agv speed from the TRANISFORTERT element in the

wm

e




SIMAN experiment file to calculate the sposed at which the age
travels across the screen. Although ZIMAN assumes that the
diztance from station & to station B is the same as from
Eoto station A, CINEMA reguires that both be Jdrawn on the layout
The path from A& Lo B must be defined, and the path from B to A,
althooagh the cans, asust be defined (in revercee order)

Ve Labe advantage of color in the animation to help show the
alus of machines and agv’s.  Each machinge resowurcs and ezch agy
be in one of three states at any given time! idle, busy, or

: adh oragy 1s idle but operational, 1t is
TS L 1f broken down, red. Az an agv or machine
5, 1tn color changes Lo indicate the changes.
a srmulation elock de placed in the top center of
= orenlizing passage of time.  One complete
the dhial represent a single eight—hour worebkdasy

at 1o

d(‘l-

gray . 1f
chanoes

Some. Finegr Foints of Animation

cddac i Lhee: anamation not oonly provides a nice
izatioer of the simulation process, but probably more
Ty o the opportunity for the simulation programmes to
cuntvince himself that what bhe thinks 1s happening in the
sitdlatrom 1e actually happening.  This visuxl verification
Sorovens @by aluabls and perhaps in 1tself justifies
Lhie “11mv* meveral ”Imuldtluﬂ logic problems were i1dentifiedd by
mroenimztion thaet om otherwise have been difficult to Jetoct
oy ht nt‘ e gone wrnotioed,  Results dieplayed on th
S S 1t mulation output can be accepted withy grestar
confaidence than m1gr* otherwiss have beer realized.

neEly v

There are some problemsz, however, with produacing an
anmimatyon of the P-MH)l farility nature. Too begin with, ihe
Farige o bimes roegquired for the variows activities variles widely

Bor gnemple, th& time 11 take for an AGY travelling at a
2 speed (something less than an average walking pacel
troeve D from onme stotron Lo osanother 13 going to be significar
Peess than thex apeourt of time required to roum oa batch of blades
Pt & fluuwlwq/p~c‘jﬁg Lime The former may redguire
H slmately bwo minates, while the latter may require two days
'hl_ poces a roblem with time scaling the zonimation.

Foor erzmpie, 17 tme timing of ths Simulation were scale.
such that the time for the cleaning/plating process took two
minubes nstead of tw: days fa veduction to O 2% 1te original
Lrmzd, 2 similar reduction 1n agy transport time wouwld have the
agy braveling across the soresn in approxzimately 174 second.  On
the other hand, 1f the simulation were sped up only to the point
of 2llowing viswalization of agv transport from station to
station (say, five seconds instead of 1202, the cleaning/plating
process would require forty minutes.  While this may not seem too
bart from the outsel, consider the possibility of waiting forty
rinuttes o see one ay bravel across oo soresn for five seconds

T asualize & single day of animation sould reguive 20 minutes,;
a mingle wesl nearly tws hours.

[




Because of the above situation, 1t became necessrvy to glow
the agy to & level significantly lower than their actual spesd in
order o actually see them as they travel across the screen
Ol thowgh this does not provide a realistic visuwalization of the
process (it may take as long as three days for an agv to travel
from one station to another?, 1t does allow the person viewing
the animation to verify that the agv’s are being called properly
according to the agy selection rule Cin this model, closest
avallable agv is called) and that the batches are being moved to
the appropriate next station in its route sequence.

It should be emphasized that the proper way of anmimating 2
13 to first have in mind during simulation creation
atiom will also be orsated and that vhat might be the
t acocomplish the simulation is possibly not best for
mn. Where simplifying assumptions might be pevfectly
during simulations, the same assumptions might prove

~—+

mappronyaats for animations,

For ewample, a simulation mioght simply assume an individual
growgring of  common resource = dtutes a Ystation” . While the
mEcasr 10 o which entities travel frwm cne station to the nest is
of o real conseguence to the simulation, only that they get from
one station to the next in the estimated amount of time reguired
for it 15 of great conseguence to the animation.

Evtitie = nsported across the screen from station to

b : ct placement of these stations on the layout

et f of the animation. It may not be appropriate

Lo asoign an individual station o zach group of rescources; 1t
L’jn A AU Im the czasss of agv's 1t mix

efine sogments of tracke as resources to
ed by dq”'= ET) tr at the poseibility of collision is
Unfwrtnnd1w.v, the etepwise maumer in which resources
avarlable for the simu]atjmn and then the animation and
i whxch the twos are typically learnsed does not lend

1teel{ Lo euch an approach for Juglnnevs.
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The Cherry Foint Naval Aviation Depot Menuy

Uger Refere

The Cherry Foint Naval Aviation Depot Menu provides easy accsss
to wll of the actions necessary for altering, recompiling, and runrning
SIMAN simulations and CINEMA animations. It also provides meow color
options and selected DO capabilities, including the ability to review
the listing of files in the current directory and to exit tewmpovavily
to BO% while keseping the menu In BAM. The cuwrrvent dircectory and the
current date are always displayed with the menu. Both can be changed
By the user if desired or necessary.

Looadinegg and Doinegg e Mong

The menu ie loaded by executing the “GOMENY BAT” batch file Use

b Ll mend 12 &z simple as pressing the keyboard bey identified for
the desived option.  The menu uses a tree structure, guiding the user
thirough the menu options. A keystroke will sither begin an action,
cauwse & begp 11 there 1s no option assoclated with the keystroke, or
take the user to another menu of options. At any level other than the
Mzin Menu level, pressing escape or Qx will return *hr user to the

LU ey Csoe note below?) ) FPrescing escape or - oat the Maoin
2 the menw program o be terminated and rrturnc the uz

S

£
Mlesriis Ciad

de oroot divectory anod Lhe 0O0S ovompt At this point, ths menu iz
removed from memory and must be restarted by esecuting the "GOMERNUT
batch file. It the menu directory is placed in the autoesec bat path

stotement the meny can be losded from any DO prompt . Since the menu
1e wsed 1n conjunction with SIMAN and CINEMA, it is designed to be
gaved to aved uwsed with the hard diesk necessary to run the sinulations
avicl anin N Tt z

RIS N are2s that the menu files are stored in a2
dirvectory Named TNAUMERNU” zonwd that all other directories are named ac
trmvdicated a2t Lthe and of the menu tecknical roference.

Nete Feyhosrd Feys are ddertified within inegqualitly sions For
e=zafprle, <Qr represents the keyboard key Q.
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H Main Menu |
: :
PG to Zimulation Menu d
: G to P Menu i
: Gt Cronema Menu :
i ot DOS Menu :
\ Go to Menuw Options Menu ;
]
1
i
e
; : : d :
: ! : b ;
R T S e e
: . N
: LF Manu A Simulation Menu Coa DOS Men
i N -
VR M Vol i Simulate Edited L I 0 B A A B 1R
tRum Menuw LF N imulate Edited Lz 1 (Show Divectory Filles
Tl BElades  dat Vol 1 %imulate Edited L3 0 1 1Change Divectory
Pabeow Calendar dat 1 0 DSE L1 Output Vo
PSbnoe Imnput odat V1 iEBhow LE Output oo
VIR Mackoanes dot 0D GE L= Output T
' : tFeop Ly Faor Anom HEH
‘ ¢ Prem L3 for Andm oL
S T A S S
1 ]
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Animat iorn Menuw Menuw Oplions Menu
3o o Androat roar Menu

]

1

H

:

' Change Backgrouwnd Color o
Change Ueer-Defined File |

i

H

i

)

1

i Change Frame Color '
i Change Text Calaor

Change Border Colaor
Change Frecsent Date

: : ‘EBackground! | (Frame H
: Cinema Menu : iColor Vv iColor ]
: : Options i1 i0ptiones |
v Edit lLLevel T Layout 1 e A :
o Animate Level s e

i Edit Level 2 Layout : R B e
¢ Mimate Level 3 H P Border : i Text

¢ Edit User-Defined Layout | iColor : i Color

¢ Ammate User-Defined : Options | i Opticms |
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CHERRY FOINT NAVAL avIATION DEFOT

MEIN MEMU

GO TO =1MULATION MENU—-——-
GO TO LF MENU——————— e
GO TD CINEMA MEMNU~-———————
GOOTO DS MENU—— e e e e D
GO0 MERNU OPTIOND MENU-—— <E>

FPRED: LETTER OF YOUR CHOICE “BESCH

¥
oy
m
LY
—
—t
[
o}
]
2
f
[£3]

CURRENMT DIRECTORY Ix: CINSIMAN 1-t4-13=x

Tres Morrn Movaa s tive 1nrtlal menuw the usery szes upon start o wp of
the MNADEF menu pryogran, Eazch of these listed optiones talkes the user
to a2 second-tier menw, discussed 1n more detail on the following
maoles Fressing Escape at thie menw terminztes the menw program and
returns ther user back to the root directory D0OS oromgt.



CHERRY PUINT NAVAL AVIATION DEROT

LF MENU

EDIT LINEAR FROGRAM DATA-—— <A>
RUN LINEAR FROGRAM———————-— B
SHOW EBLADES DAT-———-——————— 20
SHOW CALENDAR DAT——————=——— AN
SHUM INFPUT DAT-—~——m e TR
=H0W MACHIMNES DAT-————m———— “F

FRE=S LETTER OF YOUR CHCICE TESCHE RETURMNS 70O FREVIOU:Z MENU

CURRENT DIRECTORY: CiNSIMAN 11-14-1322

The Lirmzor Frogram Meng provides via option <Ax access b vthe LF
TMERLY proopeam Trre option allows the user to edit the data files
used [y the LF and sinmslation program runs.  Option <B> allows the
teer o actually run the edited Linear Frogram.  Options <Cx throuwgh
SFeallow the uzer to view the present contents of the data files
cr1or to entlering the editing or linear programeming functionms . Escape
returns thoe user 2 the Maon Menu.



CHERRY FOINMT NAYVAL AVIATIDN DEFOT

SIMULATION MENU

SIMULATE EDITED LEVEL 1-—- <A
SIMULATE EDITED LEVEL Z--— <B:
SIMULATE EDRITED LEVEL Z——— <(r
SHOW LEVEL 1 OUTRUT——————— D
SHOW LEVEL E
LEVEL
© LEVEL
C LEVEL

OUTRUT ——— e
QUTFUT ==
FOR ANIMATION <G>
FOR AMIMATION -

FEKO NI X I

PRES LR TTER OF YOUR CHOICE

CURRENT DIRECTORY:. CiNZIMAN 11-14-19&52

m
o
(]

RETURMEZ TO FREWVIOLE MERU

Uptions <4> - B, and <Cr are wused to run the indicated
simulatiom, Thie wouwld e necessary 1f changes had been made to the
LE dota ool the inpact of the changes on the simulations were of
interect The GO=IMAN batch file which reads the data from the LR
duate firlez s called, creates the Modszl and Experiment files necessary
Pt Linlation, and runs the simulation which creates the SIMON
Eerogramn and owtput files.  The new program file may then be used to
croeate aninations Before 1t can be used, however, 1t must first be
copleed into the cinema animation subdirectory.  Options <G: and “H:
accomplish thie.  The output files contain the resulte of the
simulation run and can be reviewd by selecting option <D>, <E:>, or
“FL0 0 Escame returns the user to the Main Menu.




CHERRY FOINT NAVAL AVIATION DEFDT

ANIMATION MENU

GO TO CINEMA MEMU~-——e————- TR
CHANGE UZER-DEFINED FILE-- <R

CURRENT UZER-DEFINED FILE IS ORANGE

FRESS LETIER OF YOUR CHOICE TEZCH RETURNS TO FPREVIOUT MENU

CURREMNT DIRECTORY D Oz IMAN 11-1l4-159z2 }

Tl weena gproeciches an intermediate step before proceding to the
Cingma Menu It aliows the user to select something other than the

Lever] 20 and Level 3 Blads/Vane Rework Facility animations. If option
<Heoag selectes], the user Is prompted to enter the layout and program
filenames of the wser—Jdefined animation and simulation files. The
user nesd not adhere o the common naming convention wusing option B>
Fror amale, 1t ovn possible Lo animate a level 1 sinulation on a level
ol CObviously, Rowesvsr, the program file must be & valid

coroi lend and Linked simulation program file with extension "p” and th
Yayout file must be a valild Cinema animation layout file with
axtension Ylay” ) Once the filename has been entered and confirmed
the woer hee the option of proceeding to the Cinema Menu by chooging
option SAX or returnimg o the Main Menu by pressing Escape.

b

1

Important Note

If cptron <BF is selected, the user must answer the filaname
prompts by providing & filename (without extension) . If the user
decrdes he doss not wish to define an alternative animation, simply
press return at the filename prompts and answer "Y” to the
comfrrmation., At this point no alternative file 15 selected and the
ser 1% veturned to the animation menu.




CHERRY FOINT NAVAL AVIATIONM DEFOT

CINEMA MEMU

EDQIT LEVEL 2 LAYOUT———————
ANIMATE LEVEL S=m—m———————
EDIT LEVEL 2 LAYOUT————e———
ANIMATE LEVEL Z———————————
E2IT ORANGE Lavyourt
ANIMATE DRANGE ——— e e e

FREZZ LETTER OF YOUR CHOICE CTEZCHE RETURNS TO PREVIOUS MENU

Vl-ta-1oes

CURRENT DIRECTURY D C!NzIMAN

Cinema 13 the animation porogram used v conjunctbion with the
SIMAal models  (see Overviews of SIMAN and CINEMA) . Cinema provices
the means for creating and editing the animation layout.  CZiman takes

— vz Y11l

the suput layout orested during a Cinema seszsion and the orom 1l
croated by SIMAN and actually produces the animation on the sore
Optrons <4, <0, and zllow the user to edit eithsr the level 1
Pavout, the levsel » - b, or the predefined (from the fnmimation

Liseer Tayoat ' optioms call Cinema and load the appropriate
tor editing. UOptions oD, ankd FF ocall Chiman and load the

appyvopyiate Sinan Frogram and Cinema Layvowt filee




CHERRY FOINT NAVAL AVIATION DEFPOT

DOz MENL

EXIT TO DOS——-—=———m—————— TAF
SHOW DIRECTORY FILES-————— B
CHANGE CURRERNT DIRECTORY-- <Ci

FREZS LETTER OF YOUR CHOICE EZCH RETURNES TO PREVIOUS MERUL

CURRENT DIRECTORY . CINZIMAN 11-14-132z

The above menw allows the wssr Lo chanogs e corrent divectory
arvd wisw the files in that directory without leaving the menu.  Should
1t ke necsssary to perform more extesnsive DOS functioms, the menu
orovvicdes s DOS o & means of temporarily exiting ths menu
progiram. Once in D using option SA: the wser can perform whatever
DOZ commands necezsary and can return to the mene by simply typing
EEITY ot any DO proogpt The menuy remains 1n memory during this
crurse of action and necd not be reloaded.

Ifl'l[:n:n rhant Note:

If the wser exite to DOS using the DOZ gateway he will oot be
ablee o load and vun Cinsma or CEimoan since the menu remains In
memory, leaving insufficient RAM for these twa programs to run. If
the wuser desires to run Cinema or CSiman ocutside the menu, he must
firet discomtinue use of the menu by pressing Escape at the Main Menu,



CHERRY POINT NAVAL AV1IATION DEFROT

MENUE OFTIORNDZ MENU

CHANGE BACEGROWVMD COLOR-——-
CHAMGE FRAME COLOR-————————
CHANGE TEXT COLOR————=—-—-
CHANGE BORDER COLDOR-——————-
CHAMNGE FRESENT DATE-—————-

moomD

FRESZ LETTER OF YOUR CHOICE ~ETCx RETURNE

T0 FREVIOUZ

MENLE

CURRERT DIRECTORY D Uz THMARN

Ti—-14-13:z2

S—

Thiis meny proceichzs thee gesr with the ol
sed o display menu options on the sareon.

u ]
to chianges the Jdate displayed on the screen 1f

desiredt (e, the date was nol oor incoorrvectly

startupr. @+ Selectimg one of the color options
third-ti1er zcoreen that provides color options
e AEm melected, Lhe woor 1s promgeted for the
reteens the user 1o the Moaon Manw

i
1t
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CHERRY FOINT NAVAL AVIATION DEFOT
EACHEGROLNGD COLOR OFTIONZ
BlLAlKH-— e e T
B
<
AN
e
TF
! (3 £ '
“H.
FRE=Z LETTER OF YOUR CHOICE CESCr RETURNDT TO FPREVIOUEZ MENS
CURREMNT DIRECTORY D G0N M Ti-td-13z2
Hhvs mena zoreon digplays the backgrowyd color aptions avaylants

The background color may be changed by pressing the key indicated for
the desirved oolor The thxnn 1 erecuted and displayed immediately
g o the welected background color and

rirturns Lo ucer back to U‘u Menu Options Menu.

T LT ey ISR
LR [ A . a

Tinprceed ot Mt e

If the wuzer selectae o background color that 1e the sane as the
current test color, e 1s prompted to make another selection since
surt o sonbiination would cavse the test to be Invisible.
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CHERRY FOINT NAVAL AVIATION DEFOT

FRAME COLOR OFTIONZ

GREEN—— == o o e me 2D
L <

YELLOW=—— e e e e G

LIGHT BLUE——=—m—m—m e SH
LIGHT CYAM—mm e e 21

FREZS LETTER OF YOUR CHOICE <ESCHx RETURNZ TO FREVIOUZ MENU

CURRENT DIRECTORY ! CUNZIMAN Ti=1ld-13280

Thee mevid Yramse vefers Lo the douwble [ines enclosing Lhe menu

trtles, optiong, directory, and date. The color of the frams may be
Chaauged by opressing the key indicates for the desirved color.  The
option ig executed and displayed tmmediately for user approval .

=
Escape saves the zselected frame color and returns the ussr to the FMeow
Ootions Menu



CHERRY PUOITNT MavAL AVIATION

DEFDT

EORDER COLOR OFTIONZ

FRE ==

Bl ACH — = e e
Bl U~ m e
GREEM————— = — o — e -
C: ‘\i-" {_\‘ r\! —————————————————————————————

LETTER OF YOUR CHOICE ESC: RETURNIS TO PREVIOUS MENU

4
|
»
)
|
R

SEMT DIRECTORY D CINTIMAN

[ W R R Er

With

Some wirde:

the screcn border,
display It

AV Tl
bre ize

1 ety

g

gt

pERDS B MR Rt |

stely

el

chamae
for the

T Usey

o omonitors b orsn poessible to changs the colov of

the area outside the tyvoical working area of th
your reonitor 2l lows for th
troz coloe of the border by prezsing the bkey
desired color. The option
Coapproval . Fressing Eocape saves the selected

oo

ie thez above opbiono

is executed aond displave

and refuns the wsoer back to tiee Menu Options Mena.

~
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Jectniconl Refarence
Thie Mony Fales
There avse % progron/dats files reqguired to make the
avh CTNEMA SIMAM not regquired =0 much randow
Fie, o peert Sommly oome woulad have been necessary
I dus to meEnory restrictions imposed by these two programs
b spedial attention had Lo be given to zllowing them to run with
the menu ysing as little memory as absolutely necessary.

According to a CINEMA spokesperson, CINEMA and CSIMAR

i 2 manlmue = RAM to run. The current DOS RAM limzt
Witk DO 1 into RAM, only S9E8E of this

for applicatlion programs. This allows only 1¢C

loaded 1nto RAM along with CINEMA or CZIMAN (5
Sk fugaxin, according to the CINEMA spokespercson,

program as yet runs under expanded memory .

The compileaed mend program, written in BASIC, reguives in thes
nelghborboog of 45K RAM (relatively small by most standards but
prohibrtively lavcge for concurrent uss with CINEMA and CSIMAN
A means therefore had to be developed for CINEMA and CZIMAN to be
called from, yet run ocutside, the BASIC main menu (1.e., with the
main menud removed from RAM P Unfortunately, the only way to

o o BASIC program from RAM 1s to discontinue its use.
=20, oor o so 1t o avntially seemed, A little luck avd DOT
il ety o cotddeed Bomzans around bthe problen
g praogram will firvst be explained. A
1 S batch file wssed in conjunction with the
EATTC program 0 solve the RAM peoblem follows that discussion,

The B4 I0 Meoyurrg Frodgraom

The key to undsrslanding bow the BASIC menuing programn works
15 1n andsrstanding the INEEY znd SHELL statements. INEEY
preovices the means of detecting and identifying keystrokec
entered by the user Iin response to a particular menu option.

i SHELL provides the pathway to DOS commands, allowing the SIMAN,
CIMEME (were it not oo larged, DOS commmands, or any other
evecutable flle to be called and run from within the BAZIC

FOr g e &

#7411 wvariables are integer and, for convenience 1n
initialization, all variables begin with the letter M. M1 theowugh
MIC 1dentify the various menus. M1, the "MAIN MENU", is chosen
as the first menu to be displayed upon menu program startup.  The
scresn 1s ¢learved and the menu frame is Jdrawn on the screen using
the color options read in from the menu data file, NADMENU.DAT, a
cseparate file located in the same Jdirvectory as the menu progiran.
The appropriate menu optione are then retrieved from a subroutine
andd printed to the screen along with the letter keypress
assocliated with the option.,  Some calculations are made to ensure
centering of the menu title in the menu title box (variable MT,
"Menu Title”) and centering of the menu options within the menu
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optrons bow Cvaviatile MR, “HMenu Row' o To complete the men
reent the date and dirvectory subroutine is called.  Thisw
subroutine dieplayvs the date and dirvectory in the date and
divestory o the bottom of the screen.

A couple porints showld be maode ! Cty Even though the
fra and the #toare both torsground colors it is possible to
dinplay them on the soreen at the sawme time in different colore
by firvet drawing the frame, changing the foreground colaor,  and
thert writing the test to the same screen using the new foreground
color . C2) The cwrrent maccimum nuober of menu optiong allowed
the default BASIC array size of ten. More than

can be dzgplq ed, however, dimensioning of the menu
different calouwlations for screen layout woulad e

=z point the program simply welite for input from the
inkey routine handles detection and 1dentification of

Az long as no Keypress 1o mads, No more commands are

INFEY monitors kevboard input and when a keypreszs is

beypresz ASCLT code, stoved by BAZIC in INHEYS 1¢
tranwfurPJﬂ in MCE ("Menuw Choics"23.  Option @, the tenth option
IV SNy iz resevved for "Quit”, the action which returns
the user previows meEnyg oor exits the program 17 the "Main
Menw” screen 1s displayed. For convenlence, the Escape key has
been defined to perform the same functions since most users arve
At oustomed i wnzn; this key to perform such operations.
Tl K fimiticns roubtinse defines what line numbasre

Lovpress The ztatemnents al low for
an 11'ug 1 Leypress 1 destected,

-

§ -

1T T

r ¢ e
‘ ot
Eh DDy 2
U"nE' =1 tementc

:utlmm oo esds Dack ot WL =y routine for anmther
beypres The space before the first letter 7 fAnBb NS €
: represents in thls syntas EVurythlng ather than
The Jine numberse a2t the end of these
Lo i respeclive beyprezs listed within

.‘T
o+

requilred sincs 1t

pnopeint 1l o1s simpply o matter ot writing the commando
At the listed live number necsssary o carry out the desired

actions If the desived action 12 something that can be carcred
oul by BAZIC, the BASIC commands are presented If the desired

acliom reguilves a DOS commamd, the SHELL statement is used with
o commondds enclosed an quintes.

Lhe desiyed

The DOZ Batch File Addition to the BASIC Meyruwing Proogram

Az mentioned eavlier, the BAZIC program described above,
upon compllation, 1s too large to run concurvently with CINEMA
and CIIMAN.  Batch file optirons were therefore considered foy
this purpose.

There were two problems encounterd when trying to determine
Poow Lo wee batch files for menwing. The first problem, re i
anoyance, 15 that since batch files read and execute one
statement at a time they tend to be very slow. Each command

!
4

0
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statement must be read from the disk prior to esecution--—-zn
oparation significantly siowsr than the time required Lo esecube
ztatemsnte already resident 1n RAM The second, more 1mposiin:
et lem is that DOZ did not comse with a utility for keysteok o
detecrtion, per se. The only way of providing input to a batoh

s anittially e
simply prompl the usg

cuted or through pauze statements whion
to strailie a key when ready to continus

t
file is throwgh user—provided parametsrvs included when the hatoh
3

Nedther of these lend themseselves readily to the use of muitiple

option situations . Even 1f 1t were possible to imitate the BEASIC
gL LSINMGg & bateh file fand 1t i1, there waz no

interac
Ty

oo = ooption, muech lese which key it was

Y s
s DO wtility Coommand filed capable of recognizing
i batoh failes. CFC WORLL, October 12223 The
SNSRI §-

CIT code of the key being pressed.  This code ¢
t b he used az the parameter 1n the DOS IF statement's

way avatlable to determine if a key had been presse

with the aid of an article I read, I was zble

a small commaod fi1le that detscte and

an

EthO LEVEL comdition (refer to DOS manual IF statemsent for batoh

fales?, It then becomes simply a2 logic problen o determine
which ey hos beor pressod.

The 1F ERRUDRLEVEL = NUMBER statement executes only 11 the
previously executed command has an exit code of NUMEBER or bigher.

In the case of GETHEEY CUM, the e=it code NUMEBER 15 the ASClIl
coder mf the b berng pressed. Since ERRORLEVEL operastes un
squzirty condition, cars must be tabken to ensure
I code causss the desired reaction (1 e, ¥, %,

=, 23, and 90 \escht1VEly all satisfy the
o 1o ERRORLEVEL = Simply put, ths
FLo= NUMBER statement should treated as an IF
= N’ MEER statement .

!wu ¥ therefore regquired within the batch file t
dotert o enecifle kevpress, A check must firet be made for G
GzCTT cods o7 the nest haighey chavracter, eliminating 1t and a

others above 1t from consideration before checking for the AL

code of a valid Peypress. Tt follows then that when checking fur
neattaple options, tests must be arvranged in decreasing ASCLT
e All th:a encures, foar example, that a <B> 1 not mistabkey

for an -y,

Having provided a means for keypress detection in batoh
tries 1l became possible to create a batch file that behaved
similar to the BASIC menu. In fact, 1t is actually possible
have the BAZIC program do everythiing to the point of waiting

T

t. [}
fop

the beyoress, 1ncluding dasplaving the scresn of options. € The
bratch file, as mentioned above, can recreate the options screen,

but s at a noticeably slower pacte——one line at a time 3
Zince 1t 15 nNecessary to exit the BASIC program complete

and use the much smaller batch file (approzimately 600 bytes)?

ly
t. D]

use the animation programs, the shell command within the BASIC

program couwld not be used to call the batch file., Therefore,
beioh f1le has ter begin
thet when the BAZIC program is terminated the batch file

automatically resumes contral . When the CINEMA Menu optiom

P

the
cution of the BASIC menu pronarat o




seleocted from within the BASIC program, the BASIC program simply
draws the menu optioms screen and terminates. The batch f1le Uean
t

glkas over and handles kevpress detection for CINEMA/CS IMAN
sbavilup.

Zince 1t makes sense that menu tevrmination be a Main Meny
option, a trick had to be devised to identify to the batch f:l
whethor control 15 being veturned feon the tevminated BAZIC
progpramn b allow CINEMA options to be processed or 1if the EHEIC
program 1s actually being terminated because the user 1s throwah

[t

with the menu To handle this, the BAZIC program creates a
Ydumney” data file if the exit option returning control to the
batch file is a trus menu termination. Whern control returns to
the hotoh fobe, the 1TF EXYIST “filename” test checks to ses 1 f
AU 35S Rl R If =2, the batch file deletes this firie
o odivectory Do
.‘

The wser 1% stuirned to the o
maenu 1o completel

"

; - 4, ﬂtopped and must be restarts
”GDMENU“. On the ot
ig

s
14
r hand, 1f the BASIC program s
s nf back to the batch file to
allvw for fINEMQ and C:IHHM gxecution, the BATIC menu program

=
e

does not create Yesloptest bat” and simply terminates.  When the
batoh f1le does not find ths file 1t prints the CIMEMA options

¥ < ter an option sslection Upn
o EMA or Cz IR sesgion, the GOCINEMA and
s recall the BATIC program zond the Main Menu
sing the escape key also restarts the Main
ack to the Main Menuw the ussr may continue wusing the

o v arnnd waito tor thee w
1

Barlees Reoulved o Run thie Meng

Furpose

Gomenu . bat

Nacdmenu . dat Storage location for color/directory data.

i
: H
o Nsdmenu oore Conmtamns all menu options/commands except i
: CIMEMA . !
: :
R & D1 T8 TH I PR A Calls Nadmenu e=a. Controls TINEMA options .
' H
Votaetlery Com Froeysrohes beypress detection for Gomesno bat
'
i Beep . com Creates audible signal. Necessary for
d
'
'
:
'
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CONCINEMA ANTIMATE
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CUNNADMENL

the HMeny
Contents

CIMEMA Executabkle Program Files
CINEMA Data Files

= Frogram Fi
donm Data Firi
aon Dats Filsg
qtion Data Fil

At

Menu, Menull, and Rzsocirated Datz Fries

Mouse Driver, (Needoed for CINEME

Above Listed Menu Files




The NADMENU BAS Basic Program Listing

1 7 #fdtdrEsddsdEdiddrddtesddssss INITIALIZE #ifdtdrtdftdedisresstddiissy
1O CLEAR VLGEFINT M

2O MI=Y  MI=0 ME=0 L MAs=0 ME=0  ME=0 M7 =0 I ME=0  Me=0  MT0=0 1M1 1=0

Z0 CHDIR "A\NaDMENUT  OFEN "RADMENU DAT” FOR IMPUT A% #1

40 INPUT

#1 ,MTEXTH, MEACEH# , MEDRDERS , MFRAMEH# , FATHS , LAYFILES, FROGFILES CLOSE

1 CHDIR FATHS

ae !

S0 kgtrdttd RETRIEVE AFFROFRIATE MENU OFTIONS DEZCRIPTIONZ dEiifisid
55 ¢

o TR M THERM GOestis 17 Caro
=5 IF MID THEMN GURsUE 12000
oo TEROMID THER GUEUE Y0
T OIF ma THERN (AR
=z IR ME THER
e R Me THEN
QG IF MY OTHEN Gt
35 IF Mo THER GOSUE
FOo IR Mo THEM GUSUER a1
105 1F MIO THEM GD=SUR 20000
11 IF MY THEN GOsUE 21000

16000

SO dAEtE READ IN TEXT, BACKGRDUND, BORDER, AND FRAME COLORZ ®fitif
COLOR MERAMES , MEACHH , MEBORDERY ) CLD ) GOSUE 40000
COLOR MTEATH , MEACHH MEDRDER#
L T B
ottt dEEb Rt At EReEREE S Y PRINT MENU TEXT $fttitiditessrsdtessses s
MR=CPE-T7 MR/ MT=LENCHMTS )  MT=20-MT 3 /2
LOCATE 2, 24 FRINT "CHERRY FUOINT NAVAL AVIATION DEFOT”
LOCATE &, MT FRIMNT MT$. MRE=MR+S
FOR My=1 TO MN;PMR=MR+1
LTRE=MIDEC"ABCDEFGHIG” , MY, 1)
ML=LEN{MAECMY 1)
LOCATE Mi-+1, 24 FRINT MASCMY 207" D STRINGEC27-ML, =" 2" <"LTRE” =7,
NEXT MY
290 LOCATE 20,5
200 IF M THEN PRINT “FPRESS LETTER OF YOUR CHOLICE
SESC- EXITs TO DO%” .. GOTO 220
208 IF MO THEN PRINT “PRESS LETTER OF YOUR CHOTCE
“EZCr RETURNMNES TO MAIN MENUY :GOTO 220
210 FRINT "FRESS LETTER OF YOUR CHOICE “ESC>r RETURNZ T0O
FREVIOUS MENL”
ZZ20 GO=sUE 20000

S0r fa i) b b
= 2 TN

SR

216

N

A0 IF MO GOTO 3100
240 60OTO 500
450 BEEF

COO T Efadittttitiettttatetater INKEY ROUTINE #tsddtttitdrdidsittissstt
S085 7

510 MCH="" WHILE MC%="" 1 M(E=INKEYS WEND

S20 IF MCE=CHR$COI7) THEN MC$="Q"



OO diErrEr ettt itttd VEYSTROEE DEFINITIONS fiffi+d

E10 IF M1 THEN ON 1+INSTH” AaBRCcDIESFfC GgHRI1Gg” ,MCEY GO
ARG, 110, T ETO, VTR, T TRO, 1T R0, TUEG, 1140, 1140, V180, V15G, 116G, TTED, 1170,

P70, 1120, 1 iae, 1130, 1190, 1125, 1195

B20C ITF M2 THEN DN 1+1N TR(” AdEPLdeEeFf:thTlﬁq“ MC$) GOTO 450,

4Ly, 1,1z

12

FA“ 1F Mﬁ THFN DN I+IN TROY QvtbCFUdFuFfGQHHI’Qq yMC%0 GO

V1240, 15240, 12580, 1280, 1260,

EICIE o ot B e S she o SR B 50

10 45G,

:

D, VEEG, VT

THFN DH [ sichEEF*Gthlltq” MC% 2 GOTO 450,
8 --3 0, TERE0, 1240, 1240, 13580, V350, 1260, 1260, V270,

O 4k,

450, 1470, 1410, 1420, 1420, 1430, 1420, 1440, 1440, 14580, IAEU, 1460, 1460,147:0, 1

70, 1430, 1450, 1430, 1490, 1495, | 43

50 IF MS OTHEN DN 1+IN TF(” H«EbrCDdEeFngthl( ;MC$Y GODTO 450D,

4Ln 1510, 1

,:. e

CYETO, TR0, T ERO, TEZ0, VE
E=0, 120, ]hHU 1530, ]Fﬂ , 1835

17-“.17L;,17HD,1790,17BQ 17325

S i Yo, imt  tEmn, TEZO, 1
0, 1TEEO, 182G, 1230, 15330, I:ﬁE,l
SO IF M2 THEN OM Y+IMNSTRO”
GO, TR0, TR0, 190, .
700, 1FEG, =i
USAS S TT&‘ THER UN
A ‘.-v'..l P B I T B T TR T
V7¢, Va0, e, 2180
VeelE

T P kg A Ch A R E L PRl MATN MENL COMMANDS i
PIOR

VT GOT
Pz GITD
Tz 0o
1140 3710
11800 GO0 =500
1160 GOTO 450
V170 GOTLE 4580
Vi GOTY 450
P 00 A4S0
I
H
1.
1
1

J 51 Ih DT~ Y
[Xu) 3 ) -

Pt GOTO 9000

R

N kAt L R SR EEY SIMULATION MENU COMMANDS tHtt+
L O TIMER OFF CLESCHDIR “CONSIMANMALEVEL 1Y (SHELL "GOSIMAN
LEVELTY GOSUE 100006070 SO

1220 TIMER OFF CLS CHDIR 7CiNSIMANALEVEL " (SHELL "GOSIMAN
LEVELZ” 1 GOSUE 100206070 &0

1220 GOT0 450

1240 TIMER OFF (CLS I CHDIR "CiNSIMANNLEVEL LY 1 SHELL
"MORELEVELT QUT” GOIUE 100270 6GOTD 50

V80 TIMER OFF I CLSCHDIR "CiNSIMANALEVELZ"  SHELL
"MOREZLLEVELZ QUT” 1 GOSUE 10020 GOTO 50

1260 GOTO 450

1270 LOCATE 12, 25 CUOLUOR MIEXTH+IE  PRINT "PREFARING LEVEL
ANIMATION” DSHELL "COPY CNSIMANNLEVELI\LFVEL: P

ke L-f(quP"‘“‘"’ MCg» GDTO
SVEG, 2180, 2180, 2

, 1540, 18540, ]L.C() ]55«_\ 1EeQ, 1Be0 , VETD ]

CIF Me THEN ON i+1N—rh" BCCDIESEfGgHRTiGg” , MCE) GOTD 450,
Feh 3, VEAD, VEAD, VERG, VEED, 1660, TEEG, 1670,

1€ M7 THEN ON 1+INSTRCY AzBbCcDIEeFfGgHNIIG”,MCS: GOTO 486,
L1710, 1710, V720, 1720, 1730,1730, 1740, 1740, 1750, 1750, 1760, 1760, 1770, 1

IF M2 THEM OM 1+IMSTRO” AaBbCcDdEeF fEgHRI1Go” , MCEy GOTO 450,
0 v, 1EAG, 1540, ]y&u_1b5u,1860,!€EU,15?U,1

AxELCcDoEeF fGaHRTIGgY ,MCE Y GOTD 450,
20, 1340, 1340, 1350, 1380, 1960, 19€0, 1370, 1

€ 30 T 0% S0 % . 9 Wk B obk % o

2 2 0 S e A o S O 9 o

2 FOR




P CHDIR FATHE  GNTO

1410
ME ML "
1415
Az
1420
CEATHE [ LOCHTE

[N

T4z

YEFATHS:  RESUME  GOTO

1428
440
145G
140
AT
1 4z
14w
143¢&
tazs
1500
1508
15810
18520
1820
1540
1550
1560
1570
1520
1520
1535
15949
1600
1605
1410

i

COONCINEMANANIMATE 1 GOTU
s GOTH A%
o anit

SR CIRNE NI N T

b -"‘,.:."3_'?' COHD TR

Ll

i Al

CoEdERRtEdri e etd LFP MENU COMMANDS

TIMES OFF . CLE D EH
TIMER OFFCLSSHECL 7CD

TIMER OFF CLEZCHDIR

OVCHDIR POTHE  GOTD SO

TIMER OFF  CLZCHOIR 70

DUCHDIR FPATHS:GOTD S0

TiIMeER OFF QLS CHDTR 7O =
FATHE :GITO &0
TIMER OFF I CLS CHD IR

B

GO 450
GOTO 450

GEYTE S0

COoRtHEEERid RS e et ey ey DOS MENU

CLEILOCATE &
LOCATE
TIMER OFF
FMrMeER OFF
TIMER (IFF

£, 20 PRINT
10, 28 ITNRPLUT
L 3

“IN 0O%,
"FREZE

TYFE
ENTER TO

-1LES G
CLOCATE
p 2T LMNERT

PP TR
LY, L

MENTER

[ B I

GO0 14z5
BiEbb o LOUATE 20 CINET
1420
CHIIR FPATHE . GOTO 20
GOTD 4co

GUTO ARG

GOTO 450

GUTD 4RO

GOy 450

LT AR

G0T0 2100

’

15

"OITRECTORY

Lokt dEesibt etk sty MENU
GOTO =2£00
GOTO =700
GOTO =200
GO0 2300
TIMER OFF . CL=: SHELL
GOTO 450
GOTO 450
GOTO 450
GOTL 40
GOTQ =100

OFTIONS

"DATE"” :GOTO 50

POoRRERYEEEEEEEEE BACKHGROUND COLOR

’

MEACK TMF-MEACEH#  MEACKEH=0:GOTO S0

CUNNADLEY LEHEL L

CONNAGLE"” VaHELL

TCOANNARLEY VSHELL

SMAapDLFET DSHELL

SNADLFY DSHELL

PCUAMAEDLR T D THELL

COMMAND®=,

NOT

OFTIONS

0 o 0 S0 OO SR A . A o B o B A O K

UMENL L GOZUE 10020

S0TO

TEENUCERY T GOEUE 1000 GUT0
"MORE “BLADES  DAT"  GOSLIE
"MORECCALEMDAR  DATY  ehsuE
"MOREINPUT DATY GOUE
CHMORE-MACHIMES DETY

ICLERA IS

I R O o O % G 2 B O 5 OB K O 2

EXIT T0 RETURN TO
PROCEED TG 09z 7 ,D

L0

i "THE CURRENT CIRECTORY I
NEW DIRECTORY .

"EATHS  ON ERROR GOTO

FOURD, FLERZE RE-ENTER.

COMMANDS st dtddsstittettissdt

COMMANDE tdiserdeytidsd



=R

PGOTO S0
; LEOTO SO
SETHRE=MEACHH  MEACK #2231 GOTO 50
SACH THE=MEACK # | MEACK#=4: GOTO S0
MEACKTME=MEACK S | MEACK#=5: GDTD 50
MEACH TME=MEACK # ! MEACK#=E 1 GOTO 50
MEATH THE=MENCHH  MEATE#=7 1 GOTO 50
GOTH 450
GNTD £5090

B MEACH #=

PodmsbAuEdsidedtisdy FRAME COLOR OFTIOND COMMAND:S $#fiydfdddai ity

MERAMER=0 ! GDIUE AC'JC‘C‘C‘! 1GOTO 500

MFRAME#=1 ‘GU‘:' ] ' GOTO 500

MERAMEHR=2 " C 21 GEaTe ;

HFRC‘M‘:#:-' BN 2 GaTo
I GOTO

."H-.L.\'P- =5 :' : 1 G0TO 040

MEROMER=14" L 'E L‘H YOO T E0T D LInly

MFRAME#=15" 'SD_-UE‘ ACOC IGOT SO0

GO0 450

G070 2500

’

oA EtEEtEEsEs TEXYT COLOR OFTIONS COMMANMDS d#tfffdfeisdsfisss
MTEXTTME=MTEXTH MTEXTH#=0,G0T0 50
MTEXTTMP=MTEXT# . MTEXT#=1.G0T0O 50
MTEXTTMR=MTEXTH MTEXTH=2:6G0T0O 5O
MTEXTTMP=MTEZTH# . MTEXT GOTO 50
b Tk eMTE XTI T MTEYX TH=4: G0TO RO
XTI =MTEXL T MTEX T#=5 . GTO &
MY TTME=MTEXTH MTEXT#=14: G0OTO &
MrExTTPRP=MTELTH  MTEXTH#=15,G0T0 50
GUITI 450

LI =S00

COREAALERSTEELES L BORDER COLOR OFTIONZ CUMMANDS £ es £1 iy
MEORUE H#=0: GOTO S0
MEORDER#=1 1 GOTO S0
MEORDER#=2:G0TD S0
MEDRDER#=2:GOTO S0
MEORDE R#=4:GOTO S0
MEORDER#=E GOTO S0
MEURDER#=€: GOTO SO
MEORDER#=7:GOTQ SO
MEORDEF#=14:60TO SO
GOTO 2500

okttaritieteidss SELECT ANIMATION FILE COMMANDS fitddideddiitaes
GOTO =350

CLZ:GOSUE S55000:G6G0TO SO

GOTO 450

GJIIrQ 4%0

GOTO 440

GOTO 450

GOTO 450

GOy 450

GOTO ARO




21ah% G070 2100
. ;

fHttftteaddidtiedss MENU SELECTION ROUTINES $#¥titdtitt sttt
uldﬁ CLEIMI=1 /1 MZ=0 1 Ma=0 1 MA=0Q | ME=0 1 ME=Q I M7=0 1 M2=0 M3I=0 . M10O=0:M11=0:EG0TO

=TT
8,

M =0 I ME=D I ME=0 M7 =0 T ME=0 0 Ma=0 T MTO=00 M 1 =0

MA=0 1 ME=0 I ME=O M7 =0 I ME=0 I MI=0 1 MTO=0 M1 1=01G60TO
cMd =] T MEEO T ME =0 MY =0 ME=O T MI=0 I MIO=0 M =0 G0TD
CMA=GIME=T TMESD I M7=0 0 ME=0 I MI=0 M1 O=01M1 1=0 GO0
MA=0 I ME=G T MES] MY =0 IME=0 I M0 I M O=00 M T =0 5000

=00 MA=0 I ME=CO IME=O T MT =T IME=0 M3=0 M 0=0M11=01G

@
e}
3

-

MA=0 I ME=GIMESO I M7 =0 ME=T I ME=0  MTO=0 M1 =0 GOTD

M MA=0 I ME=0 IME=G I M7=0 I ME=0 M= I MIO=00 M 100 GRTO

YHMA=0IME=0 T ME=0 T M7 =0 T ME=0 I MI=0 I MTO=1 1M1 1=0.60T0

SHED Con MmO Mus0 ME=0 M40 ME=0 I MESO M7 =0 I MBS0 MI=0 M O=01MT 110 G0T0

SO0 !

QOO e F AR R EEEE FMND BASTC PROGRAM ROUTINE $ttttsddstisatiess
SO o

DO CHLDLIE YNHADMERSY DseELLL TOEL MALMENMU DATY OREN "NADMEMNU  DATY FOR
DUITFUIT a2 #u

SODG WRTTE #, MTEXTH MEACHH ) MEDRDERE | MFRAMEH#  PATHS LAYFILE S FROGFILES
HOAT OFEMN STORTEST DT FOR OUITEUT AT #73

SOt CLOSE 1 CLO=E 2 CLOSE 21END

e !

DV REERESEY RETURN 70O BATCH FILE/RUN CINEMA MENU ROUTLINE fx$d:idgs
dlok

QIO CHOTIR "\MADFEMUY SHELL  "DEL NADMENU DATY (OFEN “"NADMENU . DAT"” FOR
DQUTRLT @5 #2

g O WEITE #2, MTEXTH#MEACK# MEORDERS  MFRAME# ; FATHS  LAYFILES$ | PROGFILES
0 CHDIR "\NADMENU [ END

SIZAD

YOOOO  FfdAiEr s sdsardsd INKEY ROUTIMNE #$dtdfttsttrsseetttisii st
1 OO0Os

100160 LOCATE 25, S5:FRINT "FRESS ANY EEY TO RETURN TGO MENU” :GOTO 100320
10020 LOCHTE 25, 24 FRINT "PRESS ANY KEY TO RETURN TO MENU*

10OGE0 MDs="" IWHILE MO%="" MD$=INKEYS$ WEND:CL2S:RETURN

10040

11000 ' 44 FEEEesdab it iedssssd MOIN MENU DATA $Httttstatritiiitaetes
110085 7

11010 MI$="MAIN MENU" :MN=5REM MT=MENL TITLE MN=# MENU OFTIONSZ
1020 MA$Cl =" G0 TO SITMULATION MENU®:

110320 MASCZ =" GO 10 LF MENWT:

11040 MASCZ=" GO TO CINEMA MENUY:

11050 MAsL4)=" GO TO DOS MENU”:

1100 MAOHsCSI=" GO TO MENU OFTIONS MENU?” !

11070 MAgF(EI=" 1

L1050 MASCT =" 7

11030 Mg my=" 7,

Pl Pggg o 1o

[




Mag o 1o s=
RETUIRN

N o TR e M O T DO B gBc OBk o Ol DO R OO
MTE="SIMULATION MERNU" I MN=Z
MAago =" SIMULATE EDITED LEVEL 1
Mg Cs SIMULATE EDITED LEVEL &7
MaAE SIMULATE BEOITED LEVEL =70
IS A SHOW LEVEL 1 QuRuT:
MagcGar=" =HOW LEVEL OUTFUT
MAagom=" SHOW LEVEL DUITHRLT

MAg 7 =" PREF LEVEL I FOR ANIMATION".
Mg PREF LEVEL = FOR ANIMATION
Moy oma=®

Moz Tae=" RETURM 0O Maiid
R R

RETURN T0E EMNTRY LEVEL

I

RSN

T

ME R

DOREYEEST SRRy L INEAR PROGRAMMING

SOV Mgt L INEAR FROGRAMMING MENU | MN=A
Mg o a7 RUR MERNLE

TORG MOgCT TORUNG MENLE B

MaFE G =T HOW BLADES DATY

MAadi =" SHOW CALENDAR DAT" .

Mg oS =" SHOW INFUT DAT™:

£a=" SHOW MACHINES DAT" .

Tyt 1

" oo

RE TUIRRD T i Tr) MEMLEY S

Y2V R0
TACh a0
i dinok
e Mg
V4

T4z

FArItA a0 ey s it
ME BT T M= 2

EXIT TO D0z

. SHOW DIRBECTORY FLLES":
M zo=" CHANGE CHIRHENT DIRECTORY
Magcdr="

o
o

i
P4 40
YAoK

o
o
o

YA4C20
4100
14170
1471240
(0 T
V&G
FRoQs

18010

[fad (D gt 1
Mag o 1o =" RETURN TO MAIN MENUY
FETURN

tHAdtd i dEd e et eEd MENU OFTTONS

MT =
Mivg ¢
MAS
MOV ¢

TMENU OFTIONT MENMU” i MN=&

12=7 CHANGE  EACH GROUND COLUR™
CHANGE FRAME COLOR”:
CHAMGE TEXT COLOR"

MA% =" CHANGE BOKDER COLDR" !
MOA% L8 =" CHANGE FREZENT DATE"!
MOk e

Mg 7 v

Merrog=rooy
MOE Sy e

Tyt

SIMULATION MERL

Mi RLE D9

MENL

M P

DT st s fs 4t trd s 4 14

MENLY

DATE sfdrdssssirdasidy

0 T DO e 0 O TR O 08 I JBK S0F 30 S0 05 O 0% o S0 S S o 2

1634

DATA ¥HtsEssitd e tdistidt



- T m——

e e o -

RETUIRN

]

1

MY O ] aet
MAE(
TRO40 MA%L
TEORO MAg(4r="

STARIRLTEE S-S
MEG(F 1=
MOageFa="
1EQ3I0 MA®(E =
&1 O00 MASCE ="

£

MogL Qs

MY d=" BOCE

RETUORN 10 AT FENL

CodAETERE iRt aEed PACHGROUND COLOR MERNUY DATA Fdtssdfdstai ot og

CEROUMD COLOR OFTIONDY M=z
BELACE "™

BlLUE"

GREEN™,

CYAN" .

RED"

MAGENTAY .

BERDWN

GRAaY"

[

TETT0 Magi 100=" RETURN TO MENU GETIONL

P lad BETURN
le s

170000

[
;7 Yot
oot

M E
Rz TR

’

MTe =" TEYT
Mivz i} a=2
A% A R
Meyb = =t
MOE ==
MF\i« { 5 Y=
MF*,§ (' §-:, _) =
MAECT y=
MisF i = y=r
MA% s 3y
MEEC T 0="
RE TURN

’

12008

S O O b O

I-TRTR RN % & & & 3 4

CodciEdEdadt et gy FRAMYE COLORS MERNUD DATS dddddsddidstids et s s

SO ERGME COLDE OFT ITOMS"  Mu=S
BLAR
BLue”:

Uyan s
RED”
MAGENTA |
YELLOW™:
WHITE:

no

RETURN TO MENU DETIONS

AL et g TEXT COLOET MENL DATA fiftddd et fipi iy

COLOR OFTIONSY | MA=5

BlACr "

ELUE"

GREEN"

CYAN

RED"

MOGENTA”

YELLOW”

WHITE? .

[

RETURM TO MENU OFTIONE”

FEEEEEEErEey BORDER COLORST MENU DATA dddEfdffddiiddiinsy

19010 MTe="BORDER COLOR OFTIONS? i MN=9

1050 MAas (| y="
20 MASRCZ2)="
MAg 3 r="
9080 MAsc4)="
1H90R0 MAF S ="
1393070 Mago s y="
1200 MASCT7 )=
RETR TV A TAY: T L
19100 MOt Y)y="

EL_ACHE"
BLUE” :
GREEM" .
cyan
RED" .
MAGEMTA"
EROUN
GRAY "
YELLOW? .,




MEAEC T Ga=" RETURN TO MENU OFTIONZ S
RETURRM
AR A EER AR SR EE Y CINEMA MENU DATAH $tffddsddsediisfrs e
M1 &= CTNERFA MERMUY D M=&
EGIT LEVEL 2 Lavyour»:
ANIMATE LEVEL 27
ENIT ILEVEL = LAayouT'”.
ANIMATE LEVEL =7
EIT “+LAYFILES+" LAYDQUT” .
AR IMATE "+PROGFILES.

MASL 7 r=" 7
MAgoRI=" )

R RN TAY TR NS L
; RETURR
FRESEEETERs R ettt SELECT AMIMATION FILE DATA $sftfseeiidiy

’

MTE="CINEME MENLY” TMN=Z

MESCT =" GO TD AMIMATION MENUT]

MAS
MAE
Magoar=r
MASL =" v
MASEI=" v
D0 MACT7 ="
S A E =

TOCHANGE UsER-DEFIMED FILE” !

"o

Mo
MASC TG 1
R TR

’

TOREEES AR ANANE DATE/DIRECTORY SUBRDUTINE #efirfrdfiisidiity
20 LOCATE 2L 5 IPRINT "CURRENT DIRECTORY IS: "FPATH®

2OVen LOCATE 20, 65 FRINT DATE$ IRETURN

SO R0

AOOND EEEEUEL R R r e adt SCREEN BORDER #4881 s £yt dys s
40005

400032 1F MTEXTH=MBACHE# THEN GOIUE S0000

40010 COLOR MERAME#, MEACKH# , MEORDERH

40000 LOCATE 2, 21PRINT STRINGECT], CHRECZOT Yy, STRINGHEOTZS, CHREL2050 v
STRINGECT, CHREC1E7 0

40030 FOR MROW=3Z TO 23

40040 LOCATE MROW, 2 FRINT STRING$CT, CHRECIZE) 2 LOCATE MROW, 75 FRINT
STRING®C1, 186)

40080 NEXT MROW

40020 LOCATE 23, 2 1PRINT STRINGHC1,CHR$CZ00)); STRINGSCT7S,CHRECZOS Y,
STRINGSCT , CHREC 1220 )

40070 LOCATE 4,2 !FRINT STRINGSC),CHR$C204) ), STRING$(75, CHR$( 05 )
STRING(] , CHR$(185))

40020 LOCATE €, 21 PRINT STRINGHCT,CHR$C204)); STRINGS(7S,CHR&L205)
ETRINGSC 1, CHR& 125 )

40030 LOCATE L1, LIFRINT STRINGSC1, CHR$ (2040 ) STRINGH( 7S, CHRE(ZOGY 1}
STRINGECT , CHR$( 1250

40100 1F MI1 THEN LOCATE 17,1S:PRINT "CURRENT USER-DEFINED ANIMATION
LAYOUT FILE 2! "LAYFILES$

Ao T MET THEN LOCATE T, 16IFRINT "CURKRENT WSER-DEF INED ANIMAT 10N
FROGRAM FILE 130 "PROGFILES




R TURN
It M
I¥ Me

THEN MTEXT#=MTEXTTHME
THEN MBEACH#=MBACKTMF
““'”P MTE YT MEAGr
2 LOCATE 13,11 FRINT

. uTtD EACHE GRILIND Y

A LCATE 12, 280 FRINT

0 RETURN

':ELhCFtD

e L_E.’F1

LI 05 0 20 o ¢ K O R e

AR A0 GOSUE 20000
E5G20 LOTATE =&, 24 ' PRINT

SL50zZ0 LOTATE 5, Z0PRINT "DEFINE
L5040 LkUbF’lE¢“””3LﬁYFILE$?””

LLO O CLE e GOs

unﬂwu (i

|[|-||{
;17FH—1WH"
'__.>' l I[l ‘_\lq
Dl Teik
t‘{TE[I— Ton s
SL1EG LULH!t LR
LavFILES+" L ay”
EE1e LOCATE Vi,
FROGHILE$+" -

. “vt-—)l g

-l F

(EROGE ILES
O PRINT

TS FRINT “PROGRAM

ELY70 LOCATE 16, 330 INPUT "1 THIS
SELE0 IF ANZ$="YES" THEN GOTO 552
-~ €, Te ahizg="Y" THER GOTD BL21G

i) [CIR N XS TN TR

VO CHDE s M NCIREMAS AT
By F0R OUTTERT A
$a4, | RIS
¥, "GE0CEIMANT,
4,01 OsE &

IE'
QUAN ! #o
Bl BRI
S5 40 FRINT
LELUAG (L OFE
CLLE0 RETURN

GO

B MAkKE

UESER-DEFINED AMIMATION FILE

LRER-DEF TMNED ANIMATTON

U H=-0EF [NED ANIMAT I0ON

CORRECT ",
1¢Q

CORER

MEORDE RS T CL

TL(T WOULD NOT BE VISIBLE ON

AMOTHER SELECTION”

SUBROUTINE $dsftd ey £y

"CHERRY FPOINT NAVAL AVIATION DEFCTY
LSER

ANIMATION”

LAYOUT FILE <D

FROGRAM FILE (RO

“LAYOUT FILE NAME I p

FILE MAME I ————=m——m—mmm— e ”

ANS %

"EOEDLEY BATY FUR DUTHFUT a5 ¢4 10FER

AavEILES:
LAYFILE®, FROGFILES®




R o]

MATHEMU DAY Data Uescriotiong

H . Current User-Defined Animation
Current Dirvectory
Current Frame Color
Current Border Colaor
Current Bac satyid Dol
Current T Coior

F1le




The GOMENU BAT Batch File

dat goto exit

er v
csimanud
¢ inemadd
csimanls
cinemals
goto csimanlts
goto cinemals

gotao erroe

errorlavel

grroarlave]

b, ey
T

sy ooy Lere e L
f oerrorlevesl
f oerrorlevel
1t o srrorlavel
11 error]

17 evorop

bt
a
“~
il

- pe
I
<
i

et pt tmi et ek

i leve goto csimanud
if level gt € 1nematad
17 svroarleve ot cermanls
T ot L | Juato cinenall
1f errorlevel goto csimanla
11 errorlevel goto cinemall

1t oerrorlevel

1f errorlsyel

brzre o

gty gQethay

Jotn error
go el meri

AR RN

Vi
1 owersl stopter U dnt ot w1

Crinemall
chrlir\cInema
goil iveia levell
goto gethkeay

LT rmanl
chediv N i nema

bs Tl AYBC

e Inemal s
chdirNcinema
ol inems Jevel

Tesimanls
chdirNec inema
gucslman level:®
rpato gethey

Ll maud
thrdir N 1nema
foedlay

woto Joethkay
Pceimanud
chudirhcinaema
POLSEAL R RN

guoto Jetkeaey

e it

el stoptest  dat
bedy e

1=

dat then del stoplest dat
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Attachment 1

Sample Level 1 Simulation Files



SIMAEN Variaiple Dot romary. Lzvel]

Artralmte # Descriptiomn
i Station service time ~— updated automatically for

each station In segquence

1t time 1N machine Queuves at stations 129
respectively

=1 Eatch arrvival time to a station
E Elade falch type #
o Tire of batch being processed

Descraptaom

t Station number (as assigned by S1MAN:

n

o Machine statione 1-29 respectively

N Exit ztiation for batches leaving the svstem

Tl Number seguence —— used for station routings
to Routings for blade types 1-7 rvespactively

Fale # Descrapton

1—29 Gueve for batches waiting for machines praior to
processing at stations 1-29 respectively Cinput
gqueus——uses station # to determine guews #)

loadieg Descrviption

1= Wait times for machines at stations 1-29
respectively (wait in input queues)




!
!
)
Descraplaon
NGO 10
L Number in statiorn input queuss 1-29 respectllv

N

MNRO T
1o Feonurce utilization ot stations 1-29 respec

NR (23

FParamsteres Description
1 - 7 Elzde interavrival times for blade types 1-7
respectively
5 o= 2 Station service times for type | blades
L Station service times for typs & blades
36 - 43 Ztation service times for type I blades
50 - &2 Station service times for type 4 blades

£xo- 75 Station service times for type 5 blades
e = 24 St ation servics times for type £ blades
=F: A N Station service times for type 7 blades




EEGTN:

: FILENAME: LEVELT  MOD

Instantanenus Transier of Ma
Fised Routes
Uniform Scheduling Based On
Fiwed Batch Sizes
Fived # Woarketations
Exponential Service
N Break downs
Infinite Queus Sires
FIFD ZService Friority
iy Lt Block Mods s
£In—line Commenting
FMactinurng Times Ars

; Convdr t1onms )

at Ezch
Distribu

All
For Batc

=rilc VYaluwes to Batcoh

Sire Var

i

terials

Yearly Induction Quantities

Work center
tions

Stations

Not Elades

hes,

iablestdd

B4 = 900

L0

A ]

the Systemifd
Crezte Batch
Batch Type #
Eatch Size
Assign Rout

[

Create Batch

BEatch Type #
Batch Size =
Ascign Route

Cr

SYNOMYM=: BSY = oal; = 100 Boz =
gEe = g = 100 BS7 =
: ¥ fCreaste Arvivale of Batches to
CREATE, 4176 1EXOCT T3 iMAaRkoEt o
AZSIGN: ;
ATZIGN ! I SR
A= GG N-= TNEXTCLODRE Y,
CREATE,,A]?P'EV‘L, TIMARECZY Y
SEIGEN A
IGN: Ac
O TSR NS
PREATE,.A17 EXCE, T MARKE (ST )
S5 SEXSLEY
: o= CEETY
A TGN Nw=F NEXTCLODF »;
3V ) H
ASSIGN: NS= 4;NEXT(LDOP);
S L9~ Y i MARE (T )
’ En"~c ’ ;
XTCLOQF 5,

CREATE, ,4121EX(E, 1) IMARK (2
)=k

A% IGN !

ATz

eate Batch

Batch Type #

Batch Size
Assign Route

Create Batch
Batch Type #
Eatch Sire
Assign Route

Create Batch
Batch Type #
Batch Size
Assign Route

Create Batch
Batch Type #

4 Arrivals
AL
AL 23D

to Batch 4
5 Arrivals
= A(C3Z)
AC23D

to Batch 5

E Arrivals
= AC3I2)



LOOF

station

STATION, 3G,

yo= CREe
CNEXTCLQOR 5,

“E 7, 1 I MARE CEY 8

FEEMode ]

ROWTE O 0, SEQ,
STATION, Y ~-23

ASSIGN  ACM+T »=TNDW
GUELIE M
SEITE i MaCHINEMY
FALLLY (M TNOW — AcM+1
SENR I

G MACHINE M INEXT CLDOR Y

e —

Batch Size =
Assign Route

Create Batch
Batch Type #
Batch Size =
Aszzign Koute

Station YicsitsiEiE

AT
to Ratch &

7 Arrivale
= L[3EE0

[AY
to Bator 7

When batches arrive tio

Mark

arrival time

1 ACr+T

Flace batch in station qusus

ize machine
eoord walt

F

Frocess

f¥f¥lispose of Completed Batchestid

TALLY D50, INTC21 ) 1 DISFOSE

Record total
Cispose of batch entitiy

time

whien avay iabiie
time 1 gueus
the batcoh

Release machine, Qo

tor nest

in system and



BEEGIN,

?

éHGIECl

NEDER,

Dl CRETE,

T~

=

—
5, 19
LOTYRE
B, O

R N R N

(AN

S RN

O

[E N SN, JS s SR TN (R LU I alt s JURY iy

. v e e w o~ .

S NG

NG
rjl A0
Huf

2/

l/

!

L
y/
r/

[
R

a4
A PR

1 (:’;

]f—. 2

W,

v, MO

10,EXC

S EXS
Yy
)/](] &X("'AJ

4,EX(

11,
S EXC

EX¢

n/~4 EXi 77,10/
EX (8,

ta,
15, k2

£, EX09
EX¢=

S EX

N

),NU.
N0
, NO
y NG
T NO
Jll“

32

“s

i
12
!
1
1
£,
1
!
1
|
]
i

IN
I GUE &

PO
QUE T
16

FILENAME !

!“(l

')/]!

51,

':)/

th

VGG,

QUE 4

iN
IN
1M

QUE

GQUE
IN QUE
IN QUE
OF MaCH

NF'qy,u11L OF ™MACH
LUTIL .
LJUTIL .
2, UTIL .
*:,UTIL.

OF MACH
OF MACH
OF ™MAcH

R

7, 11,7

-EFUI(E TIMES

AN

10, 4.00:;

.:‘/‘.a EX
P1Q L EXCCE
Viss, EX

LL'.l :

WORSHAM Y Gyram /s,
S, 50, 20,

EX 1o,
Exiie

3oOE,EX(eZ, 1)
2/24 ,EXCES
IO EXCTO, T
EYf,

OF MACH 2.

LEVEL

EXF

TN
—
Tl

— b

- -
]
-

L A
0o T

B L T

R N N N

o
O AN

)/]:::.-

NG
aNM
&, NGC
=, NQrt
10, NQC
12, NQCE
14,NRC
16, NRCE )
18.Nhtln>
ZO,NRCY2Y,
_Mleb
24 ,NRC2O)
PEONRCEAY,

4n
[

1373

[

¥/

VLUTIL
LUTIL

povE L EXOY R

Yoe , EXC17,
R

20,
»WIe,EXC
F/IJ,EX(

')/._'U EXC40,
22O EX 4R
VB0

1/ 4,EX(54,

P/VE,EXCST

Y/ 4,BEXCET,
, 12

y1e EXCT7E
Ve EXOEG
CEXOEE
, E X3

T T

Y24, EXC

IN GUE
IN Qu
IN G
IN QU

UfIL.
UTIL .
UTIL.
yUTIL .
uTIL.

orF
oF
OF
OF
oF

IN QUE R
OF MaCH 4.
OF MACH

2. 50!

1S
11/

13/
,1‘/

17

IN QUE =

5
=

E
E
E

11
15
15

MACH
MACH
MACH
MACH
MACH

14,

£

1o
12
16
200
24 ;

=000



i
on
2

TYFE 2

e, 2.
ELADE

y
iy

=0,

200

=00

SO N

200
YRE =
Q.80 37,
200 44,
YFE 4 BLAUE
Q27 81, 4 .00
20000 82, 0. 27

Vil 5]

_-

[ap]

-~ .

1.60:
1,00

=N
b

~

4.00;

3, 0.7 €4,
O, =00 71, Q.27

=~ BLADE

S N T e () = B g B B —

., Q. k0 77, 1.
22, 2. &0 34, 1. 500
Qa, 1 Ry, V&

tTYRE 7 ELADE
I R

1, 1,50

IM
IN
I
IN
IN

REFLICATE,1,G,
ENG

2000 ;

17,
SERVICE
24,
=1,
ELADE SERVICE TIMES
38, 2.80°
45,
SERVICE
52,

53,

=5,
72,
SERVICE TIMES
B0

QUE
QUE
QUE
QUE
QUE
MIE
QUIE
QUIE
[
QUE
QUIE

Q.27
TIimMe=
1.00:

e

16

2

1
2
[
7
3
1

1
1
1
1

]
5:
7
9

1

TIME=
0. .50
o t Q.21
TYPE & BLADE SERVICE TIMES
Q.50
0.

0.21: 54
0,50 &1

<, TIME
4,TIME
&, TIME
2, TIME
10, TIME
12, TIME
14, TIME
16, TIME
18, TIME
20, TIME
22, TIME
24, TIME
26, TIME

20, TIME

-~

4
=
B

1.5G:
1.00;

.00

ARt

.27

O

10,

4 00,




: SIMAN Run Frocessaor
: Version 2.5
: License Numbser 22103299

Systems Modeling Corporation licenses this program for use by o
! North Caralina State

This program may only be used or copiled according to the terms
. of that license.

Flease preszs <returns to Lsgin the simulation,

Recalling the FROGRAM file c:N\esimanMlevell\level! o

ZIMAN Run Priocessor Version 3¢
Oy aght ok el 1927 boy

Monde l vy Sorp.
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Attachment 2

Sample Level 2 Simulation Files



Atiribute

b

it

=1

[ Yariable Dictionary . Level

-

T

Stztion batch service time —— updated
avtomatically for each station 1n seguencs

Maghine attrition rating

Batoch avrival time o evstom
Tally wvariable for individuzl bateh flow timss
Wit time 1n JQueswe attribute

ttrited) batch size

Station number (azs awsigned by ZIMAN

Machiiring stations 1-22 respectively

Ex1t statiom for batches leaving the system

Entranve station for batches arriving to the

syetom

Description

Number sequence —— uwsed for station routings

Routings for blade types 1-7 respectively



Description

Quieue

or batches wailting for wmachines prioe (o
2t stations 1-09 respectively o

Guewte for new batohes waiting at entrance stat ion
for bransport Lo first station In sequence

Quetre for batches waiting for AGY transport to
ne=t station in segjuence at station -
vesmeebively Coutogt gQueus )

ifi

(SR

=

[

T
.\'

Number of batches in system
Number of batches throuoh system

Mumizer of blades throwgh system

mzc oy mochines at stations 129

vely (walt 1n input gQueues

for AGYs at stations 102 recpectively
twalt in outpul gQueuses?

—

Batch tyvpe time 1 systen
Batoh typs 2 timz 1n system
Batch type = time in system

Batch type 4 time in system

Batch type 5 time in system

(]

Batch type time in system

Batch type 7 time in system
Overall average batch flowtime

Wailt time for repair
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=
=
b
L

b
z
o
b " y
=

o
I
R

Y

MY

pAR s V
[
A S

B - O
A
IO

in station

vespectively

Mumber

Nurmbse

resoaectd

Mg

Res o oo

v

1ovepal

uti1lization at

rAE L

nput

entrance atation

in station outpout
ve Ly

st

(M=ach)

queuEs

CAGY )

CAGY

qQUEUES

stations

Hepalcrnen resources wtilization

Numbie e

Mgy

Moambgr

MNumbrer

171 f

i f

of busy

of batoh

ot bladec

Descraot 1om

+

Elade

rexsoec v ]y

Station

Stationm

Station

stat.ion

Station

Statiom

Station

Sevvice

service

Service

service

sService

service

Sevvice

hatches

iachines up
respectively
transporters
transporters

&S In

thr

timec

times

times

times

times

times

times

ot

\

g le) Fy

interarrival times for

foay

for

for

foor

foe

fooe

for

syate

trroken

CAGYs)

-

tvpe
type
tvpe
type
type
type

type

(AGYc Y Ctransporting:

up

thyough systen

1

on

o

~

queus

1-24

et

Ot

t:lade tvpes

blades

bl ades

blades

blades

blades

blades

1 ()

-9

tir b en

V-2

respEctively

gty

V-7




VO3

v

1ig

AGY repair rate
Machinge Ccommand

Maching  Common}

rate parameter

parameter
failure rate parameter

repalr rate parameter




BEGIN:

E FILtNHME EVEL D MO

voZimwlatyon Conditions

¥

) Fransportation Svstenm Incluwded
; Fimed Rowtes
' Uy Torm Schedul ing Hased On Yearly Induction Quantities
: Variable Batch Sizes to Account for Attrition
“1=ed # FPermanent Workstations at Each Workcenter
mential Service Distributions
. alowns Monde ] edd
stanoe Friorvity On AGY' s
Eveakdowns Model led With Alter Block «  mod
; mezntial Breakdowns and Repairs
. 1Hf17}1w ey 5y ooen
: FIFD =Zervice Fricrity
: One station Block Models All Stations
; Uutput Guews Tallies Included
Collect Statistics on Number of Batches in System

: Revduced Number of Attributes Per Entity

; Trwdrvadazal Flowtime Statisticsg Collected

: Varitahle Offesel Times For Batch Creations

: Capzcity Limit on Number of Repairmen (100

; Collect Statistice On # Eatches & Blades Throuwgh Systen

T4 attrabate Doctionary #4104

. Stztaon Mumber
; Nz - =

Quence Number /7 Blode Type Cfor routing to stations?
F YA - satoh Machining Tims
. R ~ Mauchine Attrition Rating
. = Initral (Entvrance? Batoch Size
X - AGY Numbier
; - Batch Arvival Time to System
; = Tally Yarizble for Individual Flowtimes
; - Wait Timse Attributs
. P - Yariable (Sttritecd) Batch Size
: i = fmimat o CEntL by Variable
;
; £+t Create Arrivals of Batches to the System $f#
’
,
Create batch 1 arrivals
Batch size = AN
Assign route to batch |
' ’

hEATE,,EY(k,:> EXel, T iMARKE (S Create batch 2 arrivals
PACET = 1 00; Eatch size = ACZ)
= ONEXTCREG) | Assign route to batch &




- . -
CREATE, ,EXC2, 22 EXCHE, 1Y MARKE (R ) Create batch 3 arrivalas
AB@iGN:H(., = 50, EBatch s1ze = ACZ)
ADIEN I NZ=52INE XTCEEG) ; Assi1gn route to batch =
YiMARE (S Create batch 4 arrvivals
Batch size = ACI)
Assi1gn route to baton 4
YIiMARE (S, Create batch 5 arvivalszs
Eatch size = ACZ:
Assion route to batch &
PIMARE (R Create batch & arrivale
Batch size = ACZ)
Assign route to batch €
ProMAaRE (D Create batch 7 arrivals
Batch size = ACE)
Assign rovte to batoch 7
; FEEFELEREY Before Roubling $Hffdsfsss
EEG X1 a=X0] x4 Increment total # batches in system
FiReI =N, Assign batch type to animation variable
TACTY=ACD) Assign variable batch si1ze initial value
L-f_]"’H; 00,31, Send batch to entrance station
TEEVEHEELY Entrance Statiom fddssffsg
STATION, 21, When batches arrive to syetem
AE:I@N A'7ﬁ—1Nuw; Mart arrival time to station
GUIBLIE 2 Q batches waiting for transport
REQUEST  AGQYV o zids, 40 Request AGV-—-AC4)=AGViH
TALLY TE3 TMOLW ~ A7) Rerord walt tims 1n output queus
lHANSPDR‘.nquﬂLd)),EEQ; Move to l1st station w/AGY #H 4040
; FEEEELELEY Mode]l Resource Station Visits sffddsdddd

SAETION, V-0

FREE * “fUlArA)h;

AL lGN T ACT Y =TROW,;

QUEVE M,

SEIZE  MACHINE (MY

TALLY M, TNOW —~ hf7';

DELAY ., A'l,/ﬁtﬁ\tg(

ASSIGN AR ) =ACE )tQ(

RELEG--.MHCH’N&(M)
S lEM A7 2 =THOW,

QHEUE(M+TD)

REGUEST : AGV LSS, 40

TALLY I M+23, TNOW — ACT7);
SEQ;

TRANEPDHT:AGV(A(A)),

When batches arrive to a statiom
Free the AGY that transported batch

Mark arrival time in AC72
Flace batch in station irnput ogueue
Selre machine when available
Record wait time in input gueus

KN Frocess the batch

2, Decrement batch size (attrition?

Release machine

Mark mach completion time in ACY7?
Flace batch in station outpul gueus
Request AGV-—AC4)=AGVH
Record wait time in output queus

Move via AGY to next stationm



STATION, 20,

FREE ! AGV(AC4d ),
AZEIGEN T ACT )=NE +°-,
TALLY 1ACT7 3y, INTCS),
=TGN )(l"X(T‘—l

TGN a4+
ASSIGEN )+A(%‘;
TALLY: EE,INT(R) DISFOSE;

¥+ Ewit

Station

4o

When batches arvive to the exit statiomn:

Free the

Decr

AGY that
Assi1gn ALCT7Y=Batch
Record individual batch

times
ement tot # batches in system

transported batch
#+59——Use Iin nest

line
in sys

Increment tot # batches thru system

Increment

tot # blades thru
Record batch summary times in sys

Sy Ssiem

CRERTE, ,EXC104,2
ARZZIGN ACT =1,
AZZIGN I ACZy=MRCT)

LEXC104, 20
:A(1)=2;
G ACZ)Y=MR(2)

CREATE,
S=1G

LLEXC104, 20
:A(])-:,
TACZI=MROITD

n

CREATE,  EXC104, 25
Ans I Incl v=4
ATSIGMN T ACZi=MRC4 D

CGEXo10a, 20
*ACY )‘—‘CD,'

mn

CREATE .
ASSTGN
HE1GN

EY’|U4 2
Q' :
A

7'—Mh‘6)

CREATE, ,EXC104,2)
AZZIGN I ACT)Y=7,
AZZIEN  ACEY=MROT7

CHEATE, ,EXC104, 2
ASSIGN: A(])__,
ASS TGN ACZI=MR (=

1
—

CREATE, ,EXC104,2)
ASZTIGN: A(}) =9,
AZEZIGN I ACZE )—MH‘B)

t

CREATE, ,EXC104,2)
ASSTIGEGNACT 2=10"
ASSTIGENM  ACe r—MR(]u)

EXCI04,

TEXC104,

CEXO104,

CEX 104,

CEXCT04,

EXC104,

EXC104,

CEX (104,

F4%F Machine Er

EXC104,13 /1

NEXTCDECIDE »

1271

NEXTCDECIDRE 1

12/71;

TNEXTCDECIDE b,

IEVZ=R

VHMEXTCDECLIDE )

1271,

‘NEXTCDECIDE v,

13/1;

TNEXTCDECIDE Y,

Vi/1,

INEXTODECIDE Y

Tr /1,

TNEXTCDECIDE Y .
EXCl04, 1) /8

TNEXTCDECIDE ¥

NEXTC(DECIDE 3,

13/10;

Creat
As sxgn
A

Creat
Assign
ACZr=4

Create
A=sign

ACZI =4

Create
Assion
ACZI=H#

Create
A=51gn
ACEI=4

Create
Assign
ACZ)I=#

Create
Assign
ACZ)=#

Create
Assign
AC2I=H#

Create
Assign
ACZY=#

Create
QS%igﬂ
ALZI=H#

e station 2

gakdowns $i%

station 1
station #
up, 9o to

station #
U[:‘ B |g|:| o

station 2
station #
up, go to

station 4
station #
upr . go o

station §
station #
up ) gl:l t.lj

station &
station #
up, Qo to

station 7
statiom #
UF',- gD t.|:|

station &
station #
up, go to

station 9
station #
up, 9o to

Bd entity
to QCY )
decicsion

bed entity
to QCY )

dec1s1on

b entity
to ACT
decision

bd entity
to ACT 2
decision

bd entity
to ACY2
decisiom

bd entity
to ACT 2
decision

Ed entity
tor ACY )
dJeci1siom

bd entity
to ACTD
decision

bd entity
ta ACl)
decision

station 10 bd entity

station #
up, go to

to ACT)
decision



JEXC104, 20
NIACT =11
AUZI=MROTT ) INEXT(DECIDE? ;

CEXOYG4, 12,

LEXOTQA, 20  EXC104,13/7
AT =12,
GNIACZ Y =MRCTED
LEXCTO4, 20

:ﬂ(]}:]g:
PACZIEMROTED

TEX Y04, 1 /R

'NEXT(DECIDE 3 ;
JEXC104, 20

:A(1)=142
CACZIEMROTAD

EXC104, V202,
INEXTCDECIDE )
,CEXCIOA L 20

VRCT =15
TRLZI=MROT

EXcro4, 1272,
BV INEXT(DECIDE Y
L L EXCTO4, 20

N&aCT =]

CACE Y =MEC

CEXC104,10/8;

MEXTCDECIDE )

CREATE, ,EXCT10Q4, 507
3 IGM: ACT =17,
=2 IGH ALY

EXor04, 1074,

CREATE, ,EXc 104,
IGMN AT =113,
TGN RO r=MROTED

ZAIEXC104 .14

CNEXTCDECIDE

B, EXo104, 2 EX0104,12/71;
GHIACY =13,
G LACZ =Mt TR I NEXT(DECIDE &,
JEXOIT04, 20
!Q(])=EO;
ML ACZ ps=MROZOY THNEXT (DECIDE )

TEXCYO0A Y Y/

JEXC104, 2
IRREEE
TACZ I =MRCET

GEXCIod, 12/,
NEXTODECIDE b
CJEXC104, 20

Al o=
:A(E)=MRL&J)

TEXC104,123/2)

NEXT(DECIDE);

CREATE, ,EXC104,27
ASSTIGEN A(l)wﬁi,
AZSIGN  ACZ I =MROZZ) INEXTCDECIDE 3 ;

CEXCTO4,10/52,

CREATE, EX(lﬁa,:):EX(loa,1)/1;
A S LGEN ﬂll) =4,
s iGN ACE )—Mh 24 NEXTCDECIDE v

CREATE , ,EXC104,2)
ASZIGNIAC] 1=25,
AZSTIGN T ACZI=MRCES Y INEXTCDECIDE 3 ;

EXC1O4,10/7Y

TNEXTODECIDE »;

P=EMRCT Y INEET CDECIDE &

Creat
As sxgn
ACZ)

Create
Assign
ACZ =4

Create
Assign
ACZr=4#

Create
Assign
AC2I=4H#

Create
Assign
ACZr=#

Create
Assign
ACZry=#

Create
Assign
ACZ =4

Create
As s1gn
ACZ =4

Create
Acslgn
AL r=#

Create
Assign
ACZr=#

Create
Assign
AL =4

Create
Assign
ACZI=#

Create
Assign
ACZ2)=

Create
Ass1gn
fC =4

Create
MEs gn
ACL)

statior 11 bel evitity
station # to AC1)

=# up, go to decision

station 12 bd entity
cstaticn # to ACte
up, g0 to decisiom

ctation 13 bad entaity
station # to ACT
up, 92 to decision

ctation 14 bd entity
station # to AC1D
upr, 3o to decision

ctation 15 bod entity
station # to AL
up, 9 to decision

ctation 16 bd entrty
station # to ACLE
U, gu tD dECiSIDﬁ

statiocn 17 bd entity
station # Lo ACTD
uwi, 9o to declsion

station 12 bd entity
station # to ACYD
up, a9° to decision

station 19 bad entity
estation # ot AT
up, 22 to decision

gtation 20 bd entity
station & to ACT2
up, 3o to decision

station 21 bd entity
station # to ALY
up, 3o to decisiom

station 22 bd entity
cstation # to ACTD
U, g2 to decision

station 22 bd entity
station # to ACYD
up, o to decision

station 24 bd entity
station # to ACY
up, Io to decision

station 25 bd entity
gtation # to ACY2

=# up, go to decision




MY HE L

CREATE, ,EXC104,
IhN 9‘1'“*h,
TAC2 I =MRC

SrrEXCIO4,

SEIEXC104,
SELGEN AT 2=2T
ASSIGN  ACZ I =MFCS

LEXCYO04, 20
ACT =2
A“)‘Mh'Ff,

CFE&TF EX(104,

T'J'J

ERANCH, 10
IF,AC) EQ . O,01%F:
ELZE . MACHED,

ALTER I MACHINECACT ), -1,
AZSIGN T ACE  =TNOW,
GUIELE |, &0,
SEIZE: FE'-”QN,

TALLY: , TNGW-ACZ),
DELAY:EX(]QS,]);
RELEAZE | REFMAN
ALTERIMACHINECACT Y}, 1

HEE AGY

ChEmtE, JEx ool o
A aN T ACd =t
BRARKCH, 1.
FLoITor, 1) EQ 2,DIsk,
ELolE, AGYEL:;

CREATE, ,EX 010w

A=l GNTAC =0

ERARCH . L,
IF,ITCY,20 EQ.
EL=ZE, AGVED:

4:¢'

=2, 0Isk

CREMNTE, JEXCYOZ, 20

: TGN AC4 =7,

ANCH, 1
IF,ITC, 2> BEQ.2,DI=F.
ELZE, AGVED,

CREATE ,  Ex 10, 20 EXC102,1
AZSIGN A4 ) =4,
ERAMNCH, 1

IF, IT(l.d).EQ.E,DISP:

ELEE, AGVED;

CREATE, ,EXC102,
AZSTIGM I ACL 1=k,
ERAMCH, 1

EXCIQE, 1

DI=POS

Exelos, 1y,

k]

b

SIIEXCIOE, Y

Y .

EXOTOZ, 10

1371
ZEINEXTCDECIDE 2 ;
1271,
INEXTCRECLIDE ¥
Pasny

NEXT(DECIDE;

tTl

Ere

akdowns

Create station Z6 bd entity
Assign station # to ACYD
ACZI=# up, Jo to decision

Create station 27 bd ertity

A%clgn station # to ACY
AL2y=% up, go to decision

Create station 22 bd entity

Assign station & to Al
ACZY=# wup,;, g0 to decision
11 all machines down,

IDispose of breakdown ent
Otherwise, perf bd/repair

Decrement # machines by 1

Record entrance to rep @
Walt in gueus &0 for repman

Selre repalrman when availl
Record wait time in rep Q
Fepair the machine

Free repalrman when coup
Increment # machines by 1
when repair is complete

44

Create AGY 1 Breal down
14 AGY Already Down,
lof Ereakdown Entity
Dtherwise, Ferform Er

Dispuocse
eak down
Create AGY 2 Breakdouwn
e AGY Al ready Down,

tof Breakdown Entity
Otherwise, Ferform EBre

Digpoce
akdown

Create AGY 2 EBEreakdown
tIf AGY Alreaudy Down,
Iof Breakdown Entity
Dtherwise, FPerform Ereabkdown

Dispose

Create AGV 4 Breakdown

tIf AGVY Already Down,
lof Breakdown Entity
Otherwise, Perform Br

Diepose
eakdown

AGV 5 Breakdown

Create

If AGY Alrveady Down, Dispose



IF. ITCY, By ko 2, DISk]
ELZE, AGVED;

CREATE, EXC102, 23 1EXC10D,1]

ASSIGN A4 )=

BRANCH, 1
IF,ITOl By EG.2,0DI3F:
ELZE ., AGVED.

=

CREATE, ,EXCT02, 2 EXCIO02, 12,

AZZIGN I AC4Y=T7,

ERANCH, 1
IF, 1Ty, 7y Ea. 2,DISF:
ELSE, AGVED,

CREATE, ,EXCTOZ, 27 EXC1GE, 1y,

IGN:ACA ) =D
SHL

0ol DIEE

CREATE, ,EXCIOZ, 20 1EXCTOZ, 1),

AZSIGNIACA y=3]

ERAMCH, 1
IF,ITCY, 9y Eq 2,DIskF:
ELSE, AGVED,

CREATE, ,EX (102,22 1EXCTIOZ, 1),

ASZIGN I AC4 =10

ERANCH, 1!
IF,ITCY,10) EQ . 2,DISF:
L=k, AGVELD,

Hab i onody )y,

DELAY (EXC103, 1)}

ACTIVATE IAGV(ALA) 1 1DISFOSE

DELAY 0 DISFOSE;

tof BEreakdown Entity
Otherwise, Fertorm Breakdown

Create AGY E Brealidown

I'I1f AGY Already Down, Dispose
tof BEreakdown Entity
Otherwise, Perform Ereakdown

Create AGY 7 Ereakdown

TIf AGY Already Down, Dirspose
tof Breakdown Entity
Otherwise, Ferform Breakdown

Create AGY 2 Breabkdown

TIf AGY Already Down, Dispose
haf Breakdown Entity
Otherwise, Ferform Breakdown

Create AGY 9 EBreakdown

PIf AGY Already Down, Dispose
tof Breakdown Entity
Otherwice, Ferform Breabkdown

Create AGY 10 Breakdown

tIf AGY Already Down, Dispocse
'axf EBreakdown Entity
Otherwicse, Ferform Ereabkdown

Stop AGY for Repair
Repair AGY
Re—activate AGY After Repalr
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NADEF Blade & Vane Repair Facility
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